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EXECUTNE SUMMARY 

, I. INTRODUCTION 

An mdependent review of the groundwater moxutonng and proteaon program at the Rocky Flats 
Plant (RFP) was conducted by Wright Water Enpeers, hc (WWE) for the Geosciences 
Divlsion of Envlronmental Restorabon Management (ERM) WWE was asked to assess the 
program agamst cnteria m a Department of Energy (DOE) document ent~tled, PeTfonnance 
Objec frves and Criteria for Conductmg DOE Environmental Audits (DOE, 1993 d) A pofion 
of h s  document descnbes four general objectxves for p r o m o n  of groundwater that must be met 
by every DOE facility The four general objecfives are as follows 

. GW 1 Groundwater protmon management program, 

GW3 Sitewide groundwater momtomg well network, and 

e GW2 Groundwater momtomg program, 
I . 

GW4 Hydrogeologic charactemation of RCRA andor CERCLA sites 

a W i b  each of the four objectwes, 30 spec& cntena are o u h e d  whch must be met to fbKll 
the general objective requlrements WWE assessed comphance wth each of the 30 cntena, as 
well as four addibonal cntena requested by the Geosciences Divmon 

Degree of compliance for each mtena, as judged by WWE, is shown m Table 1 (located at the 
end of the Executive Summary) Each cntena IS summanzed by a bnef phrase m Table 1 The 
complete cntena can be found m the body of the report I 

For each fmdmg M h s  Executwe Summary, the specfic cntena to whch it apphes 1s referenced 
parentbetdly The reader 1s thereby referenced to the detahd discussion of these frndmgs M 

the m a  body of the report 
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II. GENERALFINDINGS 

The overall groundwater p romon  and momtonng program successfully meets the goals of a 

well-documented and techcally sound program as outlrned m DOE Order 5400 1 (mcluded as 

Appendur A) The formal structures are m place for relevant subprograms wthm the overall 
groundwater p r o m o n  program to conduct self-exammaQon and modlficatton when necessary 
These subprograms mclude development of a GrounmVaer Protechon andMonitortng Program 
Plan (GPMPP) (EG&G, 1993e), the field and laboratory procedures as outlrned m Standard 
Operatmg Procedures (SOPS), vmous hydroloIgc and hydrogeolopc charactembon efforts, and 
the data management system The overall groundwater program IS well-summanzed and 
evaluated m a recent draft report entded Well EvaZuation Report Drafr (S M Stoller Corporat~on, 
et al , 1993) 

Personnel rnvolved m the groundwater p r o m o n  and momtonng program demonstrated 
enthusiasm and competence m workmg toward the goals of the program Our smgle most 
rmportant fmdmg is that then efforts are signrficantly bmdered by the lack of fomd coordmbon 
among vanous EG&G organnabom whch dubits the execubon of a cohesive, efficient and cost- 
effemve groundwater p romon  and momtmng program 

@ 

Professional commurucatIon and coordxnabon regularly occurs at RFP on an domal  basis 
However, there is no hgh-level pohcy document to commwcate the resp0nsibrlit.w of the 
groundwater program to other organmibons m a form whch requlres cmrdmabon of amvibes 
for the purpose of ensunng pundw- pmtectxon As examples, there 1s lack of wmmwcabon 
between the Surface Water and Groundwater Divisions on foundatton water qual~ty lssues (see 
Cntena 32), there is an ormssion of mformatton m data entered mto the Rocky Flats Envmnmen- 
tal Database System (RFEDS) whch IS essent.~al for proper statsbcal analym (see Cnkm 34), 

and there IS lack of coordmabon between enpeermg design actwihes and groundwater p r o m o n  
funct~om (see Cntena 9) 

In addibon, organxzabonal structure and the divrsion of responsibihbes 111 ERM mpedes 
mformmon transfer to non-project-related mdmduals Of part~cular mportance to ERM 1s the 
fact that reports generated by the Ge~saeaces Divuion are not routmely transrmtted to Operable 4 
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Umt (OU) managers or other lnterested pames, and vice-versa As a w e  in pomt, the verbcal 
gradient studies which were conducted by the Geosciences Division at OUs 1 and 2 were never 
mcorporated mto a report whch was widely distnbuted to the OU 1 and 2 project teams (see 
Criteria 18) 

IU. SUMMARY OF FINDINGS: OBJECTIVE GW1 GROUNDWATERPROTECTION 
MANAGEMENT PROGRAM 

The GPMPP is a comprehensive document whch clearly and thoroughly outlrnes regulatory 
requlrements necessary for the RFP groundwater momtonng program (see Cntena 1) The 
groundwater momtormg program at RFP has gone beyond the mandated requirements to meet 
non-bmdmg recommendations from external orgamzabons such as the Rocky Fiats Envrronmental 
Morutonng Council and the Governor’s Rocky Flats Scientdic Panel The document 1s only 

I 

requlred to be updated every three years but is updated annually (see Cntena 2) 

:c  
The GPMPP does, however, contam some outdated and rncomplete mfonnabon (see Crrtena 3 

and 5), and does not contam the requlred descnphons of orgamzabonal responsibhtm (see 
Cntena 4) It also does not reflect the level of uncertamty associated wth traclung past 

t 

mstallahon of groundwater momtonng wells nor what mechamsms are currently employed to 
ensure that all wells are properly documented (see Cnteria 6, 22 and 23) Another finding IS that 
recommended program unprovements rarely mclude schedules for compleQon (see Cntena 8) 

1 ) IV. SUMMARY OFFINDINGS: OBJECTIVE GW2 GROUNDWATERMONITO RING 
PROGRAM 

General comphance wth Resource Conservabon and Recovery Act (RCRA) groundwater 

However, a better understandmg and further charactenzatron of the hydrogeology at the three 

1 momtomg requlrements IS demonstrated for the three regulated wts (OUs 4, 7 and 11) 

regulated OUs IS strongly recommended Gwen the complmty of the subsurface geology at 

-2 

I 

I 

,@ 
i 

1 
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RFP, detection of constituent migrabon 1s quesbonable wth the exlstmg momtonng well network 
at each of these three regulated umts (see Cntena 15) 

SOPS contam extensive deml and rnclude vrtually all actmtm w h  the groundwater 
momtormg program, wth m o r  excepbons Specfic deficiencies were identfied and are 
discussed m the body of the report (see Cntena 13 and 25) 

Oversight of laboratory performance 1s well managed and well documented, and 1s flexlble 
enough to adjust to the dynarmcs of regulatory requuements for laboratones (see Cnkna 13 and 

14) 

Requlred t r m g  programs are mplemented and t r m g  records are mmwed (see Cntena 14) 

The requlrement for thud-party validabon of 100 percent of lab data mght be srmpMied by the 
rnclusion of known standard samples (blmds) among the samples submtt.ed for cinalysls The 
present procedure may be redundant and cannot detect certam types of lab errors (see Cntena 
13) 

@ 

V. SUMMARY OF FINDINGS: OBJECTIVE GW3 SITEWIDE GROUNDWATER 
MONITORING WELL NETWORK 

The regional surface and subsurface geology, straQgraphy and hydrostrabgraphy of RFP are 
generally well defined and have been since as early as 1976 Mmoscale characternabon has 
occurred u1 certam areas of the mdustnal area and its boundary Tb better dduubon 1s the 
result of numerous boreholes and momtonng wells estabhshed to characterize potentad 
contammant pathways at OUs 1 , 2  and 4 (see Cntena 16) 

Although planned for 1994, M e  effort has been duected toward correlmon of site-specfic data 

obtamed from OU and other studies to a sitmnde understandmg of the &ace and subsurface 
geology For example, concerns extst regardmg the potentad for rmgration of contarmnants 

0 
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through mntmuous sand umts or channel complexes W I ~ ~ L U  bedrock formattons andor through 
faults or fracture systems whch might have created more permeable contamrnant pathways to 
deeper hydrogeoloec mts (see Cntena 16) Charactemtton on a sitewde basis of the faults 
and fracture systems at RFP usmg site-specrfic mformabon has not been performed, and would 
lmprove the understandmg of overall contammint transport (see Cntena 16, 17 and 27) 

I 

Most of the geologx and hydrogeologic charactermibon work has appropnately focused on the 
unconsolidated surficial deposits (Rocky Flats Alluvium, colluvium, and valley-fill alluvium) and 
the mediately underlymg bedrock mts of the Arapahoe and Laramie formahons These 
geologc mts are of most concern for contamlnant transport because the underlyrng bedrock has 
sigmfkantly lower hydraulic conduct~vities However, addibonal lmited mformahon should be 
obtamed for the deeper bedrock umts lncludlng an analysis of vemcal gradients and fault and 
fracture delmeabon and connectedness Moreover, a sitewide study whch evaluates and urufies 
all hydraulic condumvity tests performed at RFP needs to be conducted (see Cnteria 18 and 19) 

@ Little effort has been made to conduct a hydrolop mass balance study for RFP Ths is judged 
to be of paramount mportance m charactemg the sitewide hydrogeology (see Cntena 16) A 
srtemde mass balance usmg mformabon obtamed from OU-specrfc and other local studies could 
be used LU a groundwater modelmg program to predict such phenomena as surface water/ 
groundwater mteramon, recharge to groundwater and contamlnant plume movement (see Cntena 

26) 

Piemmetnc surface maps and groundwater flow paths for the uppermost hydrostratqgaphc mts, 
whch mclude the unconsolidated alluvial matenal, the colluvial matenal and the weathered 
bedrock, have been constructed for isolated tune penods Insufficient donnabon has been 
obtarned from wells constructed m the deeper bedrock mts to generate the equivalent maps 
Water level data collected on a quarterly bass should be evaluated and mapped on a regularly 
scheduled basis (see Cntena 17) 

Geophysical t.echques have been used to asslst rn the charactemahon of the sand mts and 
channel cornpiexes idenbfed rn the shallow bedrock Lrrmted boreholes have been constructed 

to mdependently venfj  the successfi~l deheabon of sandstone mts usmg geophysical technrques m 
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Surfcial techmques to define geologc features that control groundwater migratton are 
quesbonable unless vahdated by borehole data (see Cntena 17) 

U m g  appropnate field tests, a substantd amount of data was generated regarding quantdicabon 
of hydrauhc conduchvity, transmissivity and saturated th~kness VahdatIon of the accuracy of 
these data IS needed (see Cnteria 19) 

Addibonal wells along Indiana Street are needed to charactenze and track potential offsite 
mgrabon of contamloants These wells should be appropnately screened to dlfferenaate between 
the upper and lower hydrostrattgraphc wts so that water quality and water gradients can be 
accurately deterrruned for each of these wts Addit~onal upgradient wells near the western 
property boundary are also recommended to d e t e r n e  the effects of the subcropping Fox fills 
formahon on groundwater flows entermg RFP (see Cntena 20) 

There 1s an ongorng program at RFP to fully document on-site moxutormg wells (see Cnteria 22) 
A program also exlsfs whtch plugs and abandons those wells whch cannot be fully documented 
(see Cntena 23) A rmew of SOPS found that, except for routrne moxutormg for sedment 
accwnulabon, gurdelmes or procedures govemg the recordlog or trackmg of well mpechon and 
mmtenance data do not exlst (see Cntena 25) 

No groundwater flow model has been used to estabhsh or to evaluate the momtonng well 
network A sitewtde groundwater flow model crusts and IS currently bemg cahbrated The 
s i m d e  flow model uses reputable pubhodomam software whch ensures that computer code 
testmg has been conducted Future groundwater flow model studies would benefit from the mass 
balance study, whch was previously menboned, and could be used to predict the rate and extent 
of contarmnant plume mgrahon and to asslst m determrrvag appropnate well placement (see 
Cntena 26) 
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VI SUMMARY OF FINDINGS: OBJECTIVE GW4 HYDROGEOLOGIC CHARAC- 
TERIZATION OF RCRA AND/OR CERCLA SITES 

Wntten plans for hydrogeologc charactemabon of RCRA and Comprehensive Enwonmental 
Response, Compensabon and Liabhty Act (CERCLA) sites at RFP have been prepared m 
accordance with Interagency Agreement (IAG) requuements These plans are deheated and 
documented m work plans for specfic, idenMied OUs and m background chamckrmhon 
documents designed to obtaln hydrogeoloBc characternabon data apphcable to the entue RFP 
site (see Cnteria 27) Hydrogeologic charactermbon efforts at mdividual OUs are generally 
conducted mdependently of sitewide efforts, wth little coordmahon between mdividual OUs and 
the sitewide groundwater momtomg program (see Cntena 27) 

Well coverage m the Industrial Area appears madequate to completely characterne all mdividual 
MSSs or to characterne under-burldmg contammation Addibond hydrogeolopc characteruabon 
w1th111 the Industrial Area is recommended (see Cntena 27) e 
Charactemuon of off-site contammabon resultmg from on-site sources and events has been 
completed and no addibonal off-site charactemahon IS planned All major on-site sou~ces of 
contammbon have been identrfied However, sources associated w t h  buddmgs w r h  the 
Industnal Area have not been located precisely enough to be remediated andor controlled (see 
Cntena 28) 

In general, the rate and extent of groundwater cont8rmnant rmgrahon has been defrned on an 
mdividual OU-bass An excepbon 1s m the Industnal Area, where the close proxmuty and 
overlappmg nature of many OUs makes task difficult The current network of momtonng 
wells w h  the Industnal Area does not allow the determmabon of potenbal crossantatnumoon 
between different OUs (see Cntena 30) 



i 
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0 
MI SUMMARY OF FINDINGS: ADDITIONAL CRITJ3RI.A 

The Geosciences Division currently does not have an mtemal mechacllsm to track regulatory 
changes that may lmpact groundwater p romon  and momtoring programs (see Cntena 31) 

Extensive mdividual source control programs m s t  that were developed as part of a general 
envlronmental protection strategy but were designed to specfically address groundwater 
protection However, a smgle, u d i e d  source control program does not m s t  Tbe source control 
programs whch do exlst are not adequately mrdmted wth the groundwater momtonng 
program For example, dormation from the tank management program IS not routmely provided 
to the groundwater program personnel (see Cntena 32) 

Although it appears that an appropnate management structure exlsts and appropnate data 
management systems are m place for source control, both areas suffer from fiagmentabon of 
responsibility and a general lack of coordmabon among groups ImplementaQon of source control 
programs for the proternon of groundwater would be unproved by addibonal mappmg of 
activibes and facihbes that potentially mpact groundwater, and from better CommurucatJon of 
groundwater-related mfoxmatlon generated by other programs to the Geosciences Divmon (see 

Cnteria 33) 

The data management system is undergomg contmuous evolubonary mprovement The useability 
of the data entered Uzto the WEDS system pnor to 1992 needs to be upgraded to the standards 
of the more recent data (see Cntena 34) 

EAB/cb 
93 1-057 050 
--=-a 
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Woodward-Clyde Federal Services 
4582 South Ulster Street 
Stanford Place 3 ,  Suite 1200 
Denver, CO 80237 

Re Deliverable for Contract MTS 229979TH (Modrfication) 

Dear Steve 

Attached is the report specdied as a deliverable under the subject MTS contract, Evaluation of 
the Criteria Governing the Groundwater Protection and Monitoring Propam at the Rocky Fhts 
P h t  Ths report was requested by the Geosciences Division under the modficaoon to the 
subject MTS contract 

Ths report reflects comments made on the December 10, 1993 draft version by Mark Levm, 
Steve Smger, T m  Lovseth, Rob Smith, Come Dodge, Barry Roberts, Melame Mills of Arnold 
& Porter and you We feel h s  document has benefited greatly from such careful review, and 
have appreciated the partmpabon of those rnvolved 

For thls review, members of the Wnght Water Engmeers, Inc (WWE) team rncluded 

Jonathan Jones, Project Manager 
Enc Bhs, Co-Task Manager Gary Witt, Hydrogeologist 
Frank Blaha, Co-Task Manager Chns Woods, Semor Geologst 
Robert Werner, Semor Chemist Tun Axley, Geologist 
Johanna Miller, Regulatory Specialist 

Enc Mende, Semor Project Engmeer 

WWE is also providmg a copy of h s  report to Steve Smger and Mark Levm of EG&G Rocky 
Flats, Inc As always, we have enjoyed worlung wth you on h s  project 

Very truly yours, 

WRIGHT WATER ENGINEERS, INC. 
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Enc A B~ks, P G ,  &-Task Manager 
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Frank Blaha, P,E , &-?ask Manager 
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a INTRODUCTION 

I. PURPOSE AND SCOPE OF PROJECT 

The purpose of this project 1s to assess the comphance of the Rocky Flats Plant (RFP) 
groundwater momtomg and protemon programs wth the Perfonnrmce 0bjectzve.s and Crzterza 
for Conductmg Department of Energy (DOE) Envrronmental A d t s  (DOE, 1993d) Ths 
document hsts four general performance mtena and 30 specfic mtena for p r o m o n  of 
groundwater at DOE fachbes In addibon to these hrty specrfic mtena, four addibonal cntena 
cnbcal to groundwater p r o m o n  were also evaluated at the request of EG&G personnel 
Evaluation of the exlstmg program a g w t  these mtena allows the identdkabon of areas 111 

which the groundwater program meets or exceeds relevant requuements, as well as those arm 
m whch the groundwater program is m need of mprovement Ths evaluahon IS mtended by 
EG&G Rocky Flats, Inc to be a promve assessment of the groundwater program Problems 
and areas of concern idenflied 111 h s  study wll be used by EG&G to target key areas for 
mprovement and to efficiently allocate resources m the future 

The responsibiIity of the EG&G Geosciences Divwon ls to ensure that site operahons are m 
compliance wth the comprehensive program for groundwater protection mandated by DOE 
Orders and wth other legally enforceable requrrements These requmments are found m EPA 
regulabons based on the Resource Conservabon and Recovery Act (RCRA) and the 
Comprebensive Envrronmental Response, Cornpensahon, and Liabhty Act (CERCLA), the Safe 
Dmkmg Water Act (SDWA), and the Clean Water Act (CWA), state statutes and regulabons, 
and local ordmances Permits, court orders, consent orders, Federal Facllity Compliance 
Agreements, or other compliance agreements may also create 1ega.113 enforceable reqwements 
for a part~cular site Apphcable regulatory dnvers are shown m Table 2, located at the end of 
the Introdurnon The DOE requnements apply even If no contammant releases to the 
enwonment are known to have occuned, and even rf no RCRA fachtm or CERCLA act~ons 
that mvolve groundwater momtonng are present 

14 
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I. 
\ 

A meetmg was then held with EG&G management havmg responsibility for the groundwater 
momtomg and protechon program The purpose of thls meetmg was two-fold to discuss the 
understandmg of each cntena with knowledgeable EG&G personnel, and to further identlfy 
pertment documents and contacts for each cntena 

Immediately fol lomg the review meetmg with EG&G, the project team began to research and 
evaluate each cntena Ths research emphasmd the current situahon (a snapshot m tune) and 
exlstmg documentaoon, especially program plans, standard operatmg procedures (SOPS), quality 
assurance documents, and reports of mveshgahons These documents provided the framework 
for an mhal understandmg and assessment of the adequacy of the program Ths understandmg 
and mhal assessment was typically supplemented by mterviews of EG&G personnel with 
programmahc control or oversight of the activities bemg evaluated Detsllled notes of documents 
reviewed and personnel mterviewed were mamtamed throughout the project As research was 
conducted, the wntten report for each cntena was prepared by the mdividual or team responsible 
for that cntena 

The complexlty and extent of the groundwater program, as well as the overlap between some of 
the cnteria of the audit, made it necessary that the project team, as a whole, review and comment 
on the team fmdmgs for each cntena Ths final team review helped to focus the wntten 
responses to each cntena, elmmate redundancy and overlap m the project team fmdmgs and 
identlfy and reference related cntena 

m SCOPE AM) LIMlTATIONS OF ASSESSMENT 

i 

1 
J 

I 

Ths  assessment of the groundwater p r o m o n  and momtonag program has been conducted on 
a "programmahc" bass Thus, it mcluded a review of envuonmental regulabons, DOE orders, 
and conformance to accepted mdustry standards, as well as a review of whether the programs and 
systems are sufficient to reasonably assure that envuonmental comphance 1s achieved The 
programmatx approach focuses on the formal systems and programs used by RFP to estabhsh 
and mplement enmnmental p r o m o n  achvmes Where the programs and formal systems are 
found to be reasonably comprehensive, mclusive, and properly focused, then it IS probable that 

I 
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envrronmental p r o m o n  and comphance with m u m  regulatory requlrements will be acheved 
m the future However, all detaded regulatory requuements must be met, both now and LO the 
future, and th~s approacn attempts to idenMy actual and potenbal deficiencies Nevertheless, h s  

is an assessment of the current situat~on, and problems identrfed d m g  thls evaluaaon are 
drscussed m our fmdmgs regardless of whether RFP expects to address or correct the problem 
m the future Smdarly, 111 keepmg wtb a progammaac assessment, we did not attempt to 
identdy speclfic locat~ons for new wells or total numbers of new wells that mght be needed 
These specrfic t e c h 4  ssues wll be properly addressed If there m s t  adequate programmatx 
requlrements and adequate progra.mmaac understandrng of the techcal issues 

The critena ident~fied for h s  project are quite comprehensive Many of these cnteria, especially 
those that used terms such as "all" or "fully," requrred the project team to judge compliance with 
broad objectives Many of these issues are highly techcal and site-specific, and there is no 
guidance avnlable that can ever reduce assessment of comphance on some of these issues to a 
mere countmg aavity The project team assessed these lssues from the standpomt of a 
kasonable person" The project team as a whole agreed upon the meamng of "all" or "fullytt 
for each critena, and these defmbons are presented m the discussion smon of the final report 
Dependmg on tbelr background and personal focus, some mdividuals may disagree wth the 
project team's mterpretaaon of these lssues Nonetheless, the project team feels confident that 
the mterpretabon of these issues is reasonable for a dewled comphance assessment 

0 

For mstance, the DOE orders requlre that groundwater momtomg be conducted at the upgradient 
and downgradient boundanes of DOE sites Th3s mollltonng IS mended to determrne whether 
upgradient contammabon is afTectrng the DOE facihty as well as whether the DOE facihty is 
aEectmg downgradient groundwater quality Thus, the mere presence of upgradient and 
downgradient boundary groundwater momtonng wells 1s not sufficient to estabhsh mmphance 
wth thrs requlrement T b  deternunahon can only be made d t h e  typical macroscopic flow 
regme of the facllrty IS understood (such as west-to-east groundwater flow bemg typical) as well 
as speclfic flow regmes at each boundary locabon (such as the existence of palmchannels that 
cause local~ed flow rn a d l r a o n  other than typical flow patterns) Comphance wth tius 
requrrement can only be acheved If a Micient number of wells are completed m appropmte 
locations, and are screened at proper depths, to be remunub& sure of detectmg mntammatIon at e 
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the upgradient and downgradient boundaries The evaluation of the reasonableness of the 
boundary momtonng must be based upon a tecbcal evaluaixon of both the general and specfic 
flow regimes 

The emphasis of our review was on wntten documentaoon Uno wntten record of an act~vity 
requrred by one of the cntena emts, then ths assessment considered ths  issue to not be fully 
addressed Although the water level 
measurement forms have a comments section for field personnel to document well mpecbon, no 
SOP requlres a comprehensive mspecuon Field personnel do not always specfically mpect each 
well dumg field acttvines, nor do rnamtenance problems noted get formally tracked Thus, 
although at times problems wtb wells are noted on field forms, it is felt by the project team that 
a documentabon deficiency erusts III the well lnspectson area 

An example of h s  situahon 1s well mspemons 

Smce ttvs was a programmatx assessment, tune was not spent m the field reviewmg field 
procedures and practtces unless requlred to establish compliance with a cntena Typically, 
wntten SOPs that govern field acovioes were reviewed mstead, and compliance with wntten 
SOPs and field forms by field personnel was assumed Furthemore, it is the project team's 

understandrng that complrance of field actrvibes wth relevant SOPs is already reviewed by other 
rntemal and external RFP Quality Assurance audit teams, so If SOPs are adequate, field practtces 
should also be adequate 

N. DOCUME NT ORGANIZATION 

The evaluabon of each cntena is presented m the followmg smon 
followmg mformaoon 1s provided 

For each cntena, the 

I Cntena - A restatement of the cntena as pubhshed m the Perfonnrmce Objectzves 
and Cntena for Conducting DOE Environmental A&ts 

II Pnmary Regulatory Dnver - A htmg of the regulations perhnent to the cntena 
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Basis of Opmon - Those documents reviewed and personnel mterviewed rn 
evaluatrng compliance with the cntena If needed, the project team’s 

mterpretabon of each cnteria is provided 

Fmdmgs - The project team’s detaded fmdmgs regardmg the cntena 
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GW1 GROUNDWATER PROTECTION MANAGEMENT PROGRAM 

O B J E C m  REOUIREMENT DOE 5400 1 - General Environmental Proteaon Program, 
Chapter m, Envlronmentid Protecbon Program Plans, m a 
statement of policy, establishes requlrements for DOE 
operahorn to develop and mplement specfic program 
Plans 

DOE 5400 1 ,  Chapter IU., Semoa 4 a, requlres that a 
specdic program plan, the Groundwater Proternon Manage- 
ment Program Plan, be 111 place by May 9, 1990 T h  Plan 
must be reviewed annually and updated every three years 

I. CRITERIA 

1. A formal, documented Plan was prepared by M a y  9, 1990, that descnbes a 
Program to develop, or cause to happen, all the elements specified in DOE 
5400.1, Chapter m, Sec6on 4.a that cornpnse a Groundwater Protechon 
Management Plan. 

II. PRIMARY REGULATORY DRIVER 
I DOE Order 5400 1 

III. BASIS OF OPINION 

Documents Reviewed and Personnel Interwewed: 

Final Groundwater Protechon and Monitoring Program Plan (EG&G, 199 1 b) 
Drcffs Grmruiwater Protechon and Monitoring Program Plan @G&G, 1992b) 
Groundwater Protection and Monitoring Program Plan (EG&G, 1993 e) 

Discussion: 

Thu cntena requrres that a formal plan be rn place that describes the programs M piace 
or planned that wdl address the elements of Department of Energy (DOE) Order 5400 1 ,  
Chapter III, Sechon 4a 
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The adequacy of the programs to address each element IS not evaluated m h s  cntena, 
but is addressed 111 Cntena 16, 28 and 32 The elements requlred m the plan are as 
follows (1) documentation of the groundwater regune with respect to quanbty and 
quality, (2) design and unplementabon of a groundwater momtomg program to support 
resource management and comply with applicable envlronmental laws and regulabons, (3) 
a management program for groundwater proternon and remediabon, mcludmg specfic 
Safe Drrnkrng Water Act (SDWA), Resource Consematton & Recovery Act (RCRA) and 
Comprehensive Environmental Response, Compensatton and Liabihty Act (CERCLA) 
amons, (4) a summary and identficatton of areas that may be contammated wth  
hazardous substances, (5) strategies for controlhg sources of these contammants, (6) a 
remedial action program that is part of the site CERCLA program requlred by DOE 
54004, and (7) decontammauon and decommissiomg and other remedial programs 
contamed m DOE dlrectives 

N. FINDINGS 

The Rocky Flats Plant (RFP) has successfully fulfilled tlus cntena through publicabon of 
a series of Groundwater Protection andMonrioring Program Plans (GPMPPs) A draft 
GPMPP was submitted to DOE for review 111 late May of 1990 Th~s draft was revised 
and issued for public comment 111 July of 1991 and was publlshed 111 final form on 
November 27, 1991 Because the first draft version of the GPMPP was completed m late 
May, 1990, the May 9, 1990 deadhe 111 DOE Order 5400 1 was not met 

FmdmBs regardmg the elements requmg descnption m the plan are drscussed separately, 
below 

Documentation of the moundwater regme wth resDect to auanbtv and auality 
S m o n  4 3 of the GPMPP descnbes the groundwater momtonng conducted to 
charactenze the quanbty of groundwater m the vicmty of RFP Ths smon, 
however, provides little discussion of how water level data are analyzed after 
collmon (Semon 2 3 3 states that the suxface water and groundwater momtonng 
programs d l  eventually quantdy losmg and gammg reaches of streams and 
ditches, but does not provide detals on when or how t h ~ ~  wdl occur or refer to 
specfic documents h c h  outhe  the approach to be taken ) Mulbple semons 
address momtonng amvibes designed to charactenze the groundwater quality 
mcludmg references to the vanous CERCLA and RCRA programs 

Desian and undementabon of a aroundwater momtonnfz Dromam to S U D D O ~ ~  
resource manaaement and comDlv wth aDphcable envuonmental laws and 
reaulabons The GPMPP adequately discusses the design and unplementabon of 
the groundwater momtonng program and the regulatory requlrements that tngger 

31 
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groundwater momtoring amvibes Regulatory requrrements for groundwater 
protect104 wth the exception of DOE Order 5400 1, are rncluded m the GPMPP 

3 A management promam for moundwater protemon and remediabon. mcludmg 
SDWA RCRA and CERCLA amons RCRA and CERCLA porbons of this 
element are adequately descnbed m the most recent GPMPP, however, SDWA is 
not addressed as requlred The GPMPP should note that SDWA dues not have 
groundwater momtonng requrrements that are apphcable at RFP 

4 A summary and idenhfkabon of areas that mav be contammated wth hazardous 
substances T h  element is descnbed m Semon 1 8 of the GPMPP 

5 Strategies for controllme sources of these contammants Ths element is ade- 
quately described m Chapter 4 0 of the GPMPP See Cntena 32 for a discussion 
of the adequacy of source control programs 

6 A remedial action Dromam that is  art of the site CERCLA uromam Ths 
element is adequately descnbed m several chapters of the GPMPP The GPMPP 
provides a descnpbon of CERCLA requlrements and the Interagency Agreement 
(IAG) process through whch idenMied areas of mntammaoon are to be remediat- 
ed The GPMPP does not, but should, address the identficabon of new release 
sites These "new" release sites, whether from a previously umdentfied release 
or from a release that recently occurred, are descnbed m the Historical Release 
Report (HRR) quarterly updates From these updates the Agencies determrne 
whether the release consbtutes an Individual Hazardous Substance Site (IHSS) 
A new MSS is eventually added to either an exlstmg Operable Umt (OU), or a 
new OU could be created to address charactermoon and possible remediaoon of 
the IHSS I 

7 Decontammabon and decommissionma ID&D). and other remedial Dropams 
contamed m DOE dlrectwes The GPMPP does not describe groundwater 
momtormg or proteaon programs that wdl be developed to support buildmg 
D&D Because RFP is not actively mvolved m buildmg D&D at thu tune, tbs 
omission is not considered a deficiency Future versions of the GPMPP should 
mclude plans for coordrnatmg groundwater momtonng actwitm associated wth 
D&D Many of the groundwater lssues related to D&D wdl be addressed 111. the 
Industrial Area Intern Measures/Intenm Remedial Achon (IA IM/lRA) Future 
GPMPP revisions should mcorporate the momtonng approach recommended rn IA 
IM/LRA 
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CRITERIA 

2. The Plan incorporates procedural requirements to conduct annual reviews 
and to update the Plan and program every three years, or more frequently 
if needed 

PRIMARY REGULATORY DRIVER 

DOE Order 5400 1 

BASIS OF OPINION 

Documents Rewewed and Personnel Internewed: 

Final Groundwater Protecfion and Monitoring Program Plan (EG&G, 1 99 1 b) 
Drafr Groundwater Protection and Monitoring Program Plan (EG&G, 1992b) 
GrounmVarer Protection and Monitoring Program Plan @G&G, 1993e) 

Interview wth Manager, Groundwater Program, Geosciences Divsion, EG&G 

Discussion: 

Compliance with ths  cntena requlres not only a statement m the GPMPP that annual 
reviews and tnemal updates wdl occur but documentabon and procedures to ensure that 
these reviews take place and that updates are adequately commwcated to relevant 
personnel 

FINDINGS 

Chapter 1 0 of the GPMPP clearly states that "this document wdl be reviewed annually 
wth updated pages or sect~ons lssued to the appropnate recipients Every three years, 
GPMPP wll be revsed to mcorporate all updates" Thus, the basic requuement of 
planned reviews and updates IS fiilfidled A descnpQon of the procedures m place to 
ensure that these updates occur IS, however, not bcussed wtbn the GPMPP 
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The GPMPP has been reviewed mternally on an annual basis and has received public 
comment at least once The fust final GPMPP, lssued on November 27, 1991, was 
reviewed and substantdly updated mth a subsequent version dated November 25, 1992 
Ths document was m turn updated and reissued on October 15, 1993 

The updates are adequately commu~llcated to relevant personnel As a document prepared 
to comply wth a DOE order, the Geosciences Division transmits GPMPP updates to 
DOE, the mvolved regulatory agencies (the U S Envuonmental Proternon Agency and 
the Colorado Department of Health) and RFP public readmg rooms The document is not 
intended to provide mplementmg mstructions for any specrfic programs and, therefore, 
is not widely distnbuted to EG&G personnel 
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I. CRITERIA 

3. The Plan includes a descnpbon of the hydrogeologic setting for the site, 
summanes of pnor invesbgabons, and plans for future studies. 

IL PRIMARY REGULATORY DlUVER 

DOE Order 5400 1 

III. BASIS OF OPINION 

Documents Rewewed and Personnel Internewed: 

Groundwater Protection and Monitoring Program Pian (EG&G, 1993e) 

Ducussion: 

e 

Ths criteria only requrres that a complete discussion of these topics exst m the GPMPP 
The adequacy and accuracy of RFP’s understandmg regardmg the hydrologic setbng for 
the site is more fully assessed under Cntena 16 through 20 and 27 The drscussion o f  the 
hydrogeologx settmg m the GPMPP should be consistent wth the recommenbons and 
fmdrngs made under these cntena 

IV. FINDINGS 

The GPMPP comphes mth th~s cntena m that it rncludes a descnpbon of the hydrogeo- 
logic settmg, references to other hydrogeologic charactemuon documents, summanes of 
past and on-gomg groundwater momtonng mvestrgabons and plans for future mvestrga- 
t l0B 

The GPMPP does not summarize the groundwater momtonng achvitres and results at all 
Operable Umts (OUs) but only selected hgher pnonty sites For those OUs dlscussed, 
the level of detad provided m the GPMPP 1s vanable For example, the GPMPP provides 
a much more detaded drscussion o f  groundwater results at the Solar Ponds (OU 4)  than 
at OU 1 or OU 2 Lastly, the mformaQon regardmg groundwater quahty at OU 1 and OU 
2 1s outdated (based on 1989 data) and should be updated In add~tron, summanes of  
more recent mvestrgatrons, such as those at OU 5 and OU 6, should be mcluded 

Plans for future mvestrgabons were often couched m terms of  proposed stubes contmgent 
on obtammg fimdmg, thereby makmg a defmtwe understandmg of the scope and schedule 
of future stu&es drfficult 
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I I cRTTER3.A 

4. All elements of the Groundwater Protecbon and Monitonng Program 
(GPMoP) have been identified, and responsibilibes for each element have 
been defined by organlzabonal unit, or rndiwdual posibon. Such elements 
include well installahon, health and safety, samphng and analysis, data 
evaluabon and reportrng, and quality assurance Organizabon charts 
showmg clear lines of authority have been prepared. 

II. PRIMARY REGULATORY DFUWR 

DOE Order 5400 1 

III. BASIS OF OPINION 

Documents Reviewed and Personnel Interviewed: 

Groundwater Protection and Monitoring Program Plrm (EG&G, 1993e) 

Discuss1 on: 

None 

IV. FINDINGS 

Compliance with h s  critena is not documented whm the GPMPP Although the 
GPMPP discusses programs designed to meet all unportant elements of the GPMoP 
requlred by DOE Order 5400 1 ,  it does not contam mformahon on orgamzaaonal u t  or 
posibon responsibilibes Thus, an mdividual readmg the GPh4PP IS not grven mfonnabon 
needed to know wbch orgamzahonal umt has dlrect responsibhty for each program 
element 
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L CRITERIA 

5. All pertment documents, such as hydrogeological characternabon studies, 
sampling plans, anal@cal methods, quality assurance documents and SOPS 
have been referenced. 

IL PRIMARY REGULATORY DRIVER 

DOE Order 5400 1 

III. BASIS OF OPINION 

Documents Rewewed and Personnel Interviewed: 

Groundwater Protechon and Monitoring Program Plan (EG&G, 1993 e) 

Discussion: 

None 

N. FINDINGS 

The GPMPP has an extensive reference hst, and whde most major documents are 
referenced, not every document known to be relevant 1s hsted For example, there IS a 
lack of documents pubhshed m 1993 Because the GPMPP 1s pubhshed m the last quarter 
of the year, relevant documents pubhhed m the fmt two quarters of the year should be 
referenced Some site-specdlc documents are not mccluded, such as the 1992 and 1993 
Anmral RCRA Groundwater Monztorzng Reports the vadose zone charactenzabon work 
at the sludge drymg beds, reports bemg conducted m the OU 2 area, and TechzcuZ 
Memorandum No I for the Phase I Remednl Invesbgahon/RCRA Facillty InvesQgabon 

37 ' 
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I I. CRITERIA 

6. The eustmg well network has been descnbed, and detmls of construcbon and 
abandonment are referenced. 

1 

, l  
1 

1 

j 

i 

IL PRIMARY REGULATORY DFUVER 

DOE Order 5400 1 

UL BASIS OF OPINION 

Documents Rewewed and Personnel Interviewed: 

Pennrttrng of Monztonng Wells at the Roc@ Flats Plant (Wnght Water Engmeers, Inc , 

Groundwater Protechon and Monztonng Program Plan (EG&G, 1993e) 
1993a) 

Discussion: 

None 

N. FINDINGS 

The current momtonng network is adequately descnbed m most respects and the well 
construmon and abandonment detads are adequately referenced However, the discussion 
m the GPMPP does not completely conform wth the 1993 report enhtled, Pennzttzng of 
Monitorzng Wells at the Rocky FIais Plant (Wnght Water Engmeers, Inc , 1993) For 
example, the GPMPP states that 56 momtonng wells were installed between 1960 and 
1982, whereas tables m the well pemuttmg report show 84 wells Wed dunng t h ~ ~  m e  
penod S d a r l y ,  m 1986 the GPMPP discusses 70 well mstallat~ons, whereas the well 
perrmmg report shows 71 Lastly, the GPMPP does not  ISC CUSS the piezometers installed 
rn 1988 as part of the electnc utdity upgrade The relevant well abandonment and 
replacement documents are not referenced M the GPMPP, although the program IS 
l sCUSSed  

In general, the GPMPP does not reflect the level of uncerta~~ty associated wth trachg 
the past installation of momtonng wells nor what mechantsms are currently employed to 
ensure that all wells are properly documented 
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I CFUTERZA 

7. The Groundwater Protechon Management Program (GPMP) described in this 
Plan includes the Groundwater Monitonng Program (GMP) discussed in 
Performance Objectwe GW2. Although the GMP is not requrred to be fully 
in place untd November 9,1991, the monitoring program in eustence by May 
9, 1990 has been documented In the management program plan. 

II. PRTMARY REGULATORY DRIVER I 

I DOE Order 5400 1 

III. BASIS OF OPINION 

Documents Reviewed and Personnel Interviewed: 

I FIWI Groundwater Protection and Monrtorrng Program Plan (EG&G, 199 1 b) 
Groundwater Protection and Monrtorrng Program Plan (EG&G, 1993e) 

Discussion: 

, None 

IV. FINDINGS 

Compliance with thts cntena 1s well documented RFP came close to meetmg the 
November 9, 1991 deadlme through pubhcabon of the first final GPMPP on November 
27, 1991 In addibon, the most current GPMPP rncludes the requued GMP 



I. 

II. 

III. 

N. 

GW1 GROUNDWATER PROTECTION MANAGEMENT PROGRAM 

8. Details of the design and implementabon plan for any upgrading of the 
monitonng system required to meet the November 9,1991 specificabons are 
presented. 

PRIMARY REGULATORY DRNER 

DOE Order 5400 1 

BASIS OF OPINION 

Documents Rewewed and Personnel Interviewed: 

Final Grouruiwater Protechon and Monitoring Program Plan (EG&G, 199 1 b) 
Groundwater Protection and Monitoring Program Plan @G&G, 1992b) 
Groundwater Protection and Monitoring Program Plan @G&G, 1993e) 

Drscussion: 

Smce the November 9, 1991 deadhe has passed, it 1s assumed that t h ~ ~  cntena requlres 
the GPMPP to detad plans for any fume upgrades, not just those needed to meet the 
November 9, 1991 spdicabons 

FINDINGS 

Comphance wth thu cntma 1s well documented Each version of the GPMPP contams 
a smon (Chapter 6) regardmg recommendabons for momtonng network mprovements 
In some instances it IS chfkult to know whether rmprovements discussed rn Chapter 6 of 
each GPMPP have mdeed been mplemented because no schedule IS provided It is 
recommended that updates of the GPMPP ~I.SCUSS the bposibon of previous year’s 
recommendabons 
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9. Formal, wntten procedures are in place to ensure that all faahty operabons, 
including planning and construcbon of new producbon facilities, closure of 
ws t ing  waste management units, design, construcbon and operabon of new 
waste management units, and decontammation and decommissioning of 
fauhbes contaminated wrth radioactive materials are coordinated with, and 
consistent wlth, the Groundwater Protection and Monitonng h g r a m  Plan 
(GPMPP). 

IL PRIMARY REGULATORY DRIVER 

DOE Order 5400 1 

Ill. BASIS OF OPINION 

Documents Rewewed and Personnel Internewed: 

Groundwater Protection and Monitonng Program Plan, (EG&G, 1993 e) 
Memorandum from DOE to EG&G re Control of Groundwater Well Installaoon (DOE, 

Memorandum from EG&G to DOE re Well Control Program Proposal (EG&G, 19930 
Memorandum from DOE to EG&G re Groundwater Well Control Program (DOE, 

EMD Operatmg Procedures, M m a l  No 5-21 OOO-OPS-GT, Volume III - GeotechnicaI 

Conduct of Engneering M m a l  @G&G, no date) 
Envrronmenhzl Management Requirements Mimud @G&G, no date a) 
Integrated Work Control Program Manual @G&G, no date b) 

1993 b) 

1993c) 

(EG&G, 1993c) 

Interview wth Manager, Industrial Area IM/IRA, EG&G 
Interview wth Semor Hydrogeologst, EG&G 
Interview wxth Managers, Operable Umt (Ow 3, 5 and 6, EG&G 
Intennew wth Manager, Groundwater Program, Geosciences Dims104 EG&G 
Intennew wth Supervisor, Operaborn Techcal Support, EG&G 
Interview wxth Techcal Admmstrrrtnr, Geosciences Divuion, EG&G 
htervlew wth Semor Hydmgedogrst, Geosciences Div1sio4 EG&G 
Inkmew wth Drrector, Wd Abandonment and Replacement Program, EG&G 
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Discussion: 

Compliance wth  ths  cntena was assumed to requlre that personnel responsible for the 
Groundwater Protecbon Program withm the Geosciences Division of Environmental 
Restorahon and Management (ERM) be assigned to the speclfic task of trackmg facility 
operabons, mcludmg both radioactwe and non-radioactive operabons Ths responsibhty 
must be formahzed m procedures and pohaes that are r e c o p e d  by all other &vrsions 
and programs w h  RFP 

W. FINDINGS 

Comphance wth ths cntena 1s largely undocumented and undemonstrated RFP does 
have programs or planned programs that partdly fulfill the mtent of h s  cntena but to 
date RFP does not have personnel dedicated to ensurmg all facihty operahons are 
coordmated wth the GPMPP 

Policies whch are to be unplemented on a sitewi.de basis are documented by EG&G rn 
hgh-level pohcy manuals such as the Plant Policy Manual, Qua& Assurance Manual, 
Conduct of Engmeering M m a l  and the Integrated Work Control Package W C P )  
M m a I  Accordmg to the Geosciences Divlsion Admmstratwe Assistant, most hgh-level 
pohcy documents do not contam speclfic language requmg consistency wth the GPMPP 
Instead they contam broad goals and mssion statements to ensure that plant activibes are 
conducted m an envlronmentally responsible way, and reference lower-level SOPs for 
specfic detaded 111struct1ons For example, the Conduct of Eng.meerzng M m I  requlres 
all engmeemg functions to "conduct professional amvihes ethcally wth the hghest 
regard for safety, secunty and the envlronment" Although ttus language could be 
mterpreted to requlre considerahon of groundwater protecbon, the lower-level engmeermg 
SOPs contam no requlrements for coordmatmg activitres with the GPMPP There are 
currently no enpeermg procedures rn place to ensure that groundwater protection and 
groundwater morutormg actwifies are considered dunng the design phase of projects, and 
that groundwater personnel have a chance to review design packages pnor to the design 
bemg finalrzed 

The WCP M m I  requres fachty operabons to ob- a p e m t  for all actmitres whch 
wdl mvolve sod Isturbance, mcludrng wells, as part of the IWCP process Currently, 
ERM has an m&wdual assigned to review these pemuts, however, no formal wntten 
pohcy requues the revlewer to rnmrporate Geosciences Divrsion SOPs mto pemuts for 
groundwater well mtallabon or samphg 

According to the IwCPMmwzZ, IWCPs are reqwed for a var~ety of RFP pr~fects but do 
not apply to routme operabonal act~vit~es whch do not m o d e  exutmg systems, 
structures, components or real estate (such as Remedial InvesbgahodFachty Studres) 
These operabonal act~vit~es are mtead to be performed m accordance wth procedures, 
work plans, site-specfic Health and Safety plans, and Quallty Assurance plans prepared 
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specfically for the work to be performed and approved by the appropnate authonbes 
(such as the performmg organnabon, Enpeering, Health and Safety, and Quallty 
Assurance) Therefore, even lf ERM reviewed all IWCPs, tlus would not ensure that all 
facdity actwibes are adequately tracked 

Actwibes that do not mvolve soil dmturbance or well mtallabon, but that have the 
potenhal to mpact groundwater (such as transfer of waste materials or mport of new 
chemicals onto the site), are less hkely to be tracked by ERM ERM currently has an 
mdividual assigned to review all IWCPs associated wth  actIvities in the buffer zone The 
review conducted does not, however, mclude an assessment of potenbal impacts to 
groundwater or the groundwater momtoring program, nor does anyone w i h  ERM 
routmely revim all IWCPs associated wth the Industrial Area 

D&D actwitm are smilarly outside the scope of review by personnel responsible for 
groundwater p r o m o n  Ths oversight has been noted by the Transifion Standards 
Identrficabon Program (TSIP), whch recommends that procedures developed for 
conductmg D&D act~vibes should mclude a review for groundwater msues 

The Geosciences Division has responsibility for consolidatmg hydrogeologc data mto a 
central locabon and ttus responsibility is formally documented m the Geosciences Division 
Charter but not withm any SOPs SOP GT 01 (well logging) requrres a sign-off by a 
regstered geologst who has also completed a specrfied t r m g  course Although &IS 

t r w g  course is admhstered by the Geosciences Division, it is not clearly defined m 
the SOP as a Geosciences Division responsibihty It should also be noted that SOP 
GT 07 (loggmg of test pits, etc ) does llp.t have a sign-off requrrement smilar to that in 
SOP GT 01, thus it is unknown whether proper soil pmfde records are bemg kept 

The Geosciences Divmion, m response to a request from DOE, is developlng a well 
control program that ensures that, on a site-wide basis, well mstallaQon is coordmated 
through Geosciences The goals of the program are to ensure that each new well serves 
ajustdiable need, has plans for future use and abandonment, is  properly documented and 
permitted and that envvonmental p r o m o n  is considered dunng the construction or 
abandonment Once m place, t h ~ ~  poky wdl ensure that all well mtallauon is consistent 
with the GPMPP It wll not, however, necessady rqulre all samplmg achwties to be 
performed m compliance wth Geosciences-approved SOPs 

In conclusion, the Geosciences Division currently has m place a mechanrsm to track 
act~vibes mvolvmg sod bturbance and wll soon have an approval mcchlllLlsm over all 
groundwater well mstallabons Other plant actrvibes that could unpact groundwater are 
not momtored by the Geosciences Divuion and are not requrred by current hgh-level 
policy documents and specfic SOPs to be consistent wth  the GPMPP 



GW2 GROUNDWATER MONITORING PROGRAM 

Om- REOUIREMENT A groundwater morutomg program should be mplemented 
to momtor groundwater both on-site and m the vicmty of 
the facility 

DOE 5400 1, General Enwonmental Prowon Program, 
Chapter IV, Sechon 9 b bts ipecfic reqwements for a 
Groundwater Morutormg Program 

DOE 5400 1, Chapter II, Sectxon 4 rtquucs that the a v i -  
ronmental data fiom the Groundwater Modtomg Progtam 
be represented rn the Annual Site Enwronmental Report 

DOE 5400 1, Chapter IV, Sectron 1 b requires that the 
Groundwater Morutomg Program be developed and 
mplemented by November 9, 1991 

10. The groundwater monitoring program baa been documented in a Groundwa- 
ter Monitoring Program (GMP). The GMP is a specific element of the 
Environmental Monitoring Plan required by DOE Order 5400.1, Chapter IV, 
Section 4. 

DOE Order 5400 1 

m. BASIS OF OPINIOly 

Groundwater Protechon and Monitoring Program Pkan @G& G, 1993e) 
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piscuss ion; 

Compliance wth  thts cntena requlres that a GMP be M place and address the elements 
of DOE Order 5400 1, Chapter VI, Smon 4 Semon 4 requlres that the momtomg plan 
contam the rabonale and design cntena for the momtomg p r o m  extent and frequency 
of momtomg and measurements, procedures for laboratory analyses, quality assurance 
requlrements, program unplementabon procedures, and dlrmon for the preparabon and 
disposition of reports 

FINDINGS 
RFP has chosen to rncorporate the Groundwater Momtoring Program (GMP) mto the 
GPMPP and thts is clearly stated 111 the Introdumon The specrficabons of DOE Order 
5400 1, Chapter IV, Semon 4 are largely met, wth some exceptions Each element is 
discussed separately below 

Rationale and desim cntena for the m o m t o w  ~ r 0 0 ~  Although no separate 
semon is dedicated to thts topic, the introductory smons and S m o n  4 3 of the 
GPMPP adequately descnbe the regulatory and techcal rabonale behmd the 
momtomg program 

EXt ent and freauencv of monitom and m- S a o n  1 4 4 and SecQon 
4 3 adequately discuss the number of wells sampled and the frequency of water 
level and water quality measurements 

Procedures fo r laboratom analvseg, "hs requlrement is adequately summanzed 
in Semon 4 3, and the appropnate documents are referenced 

oualltv assuran ce r e a m  The quality assurance procedures employed for 
the entue groundwater momtormg program for the GPMPP are referenced but not 
descnbed 111 Smon 4 3 3 

p r O a r a m l e m e n m  orocedures, W e  not covered M a specrfic, dedicated 
smon, the procedures for unplementmg the groundwater morutomg program are 
adequately discussed throughout the GPMPP although the GPMPP itself is not an 
unplementabon document 

".. 

' I  

I 
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6 Dlremon for the preparahon and disposihon of reDorts Semon 1 3 2 of the 
GPMPP provides an excellent hst of hstoncal reports contmmg groundwater 
related mformabon However, discussion regardlng the locahon and accessibility 
of these reports IS laclung, as is a dlscussion on avadabhty of reports to be 
generated under the sitemde momtomg program For example, M e  deml IS 

provided on how the monthly and quarterly water-level data are compded and 
summanzed, or how and when the s i m d e  groundwater quahty mvesbgabon 
discussed JJI Secbon 6 3 4 1  be documented Furthermore, no requrrements extst 
to assure that the recommendahom made m reports are considered, addressed or 
Implemented 
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GW2 GROUNDWATER MONITORING PROGRAM 

L CRITERIA 

11. The Groundwater Monitonng Program (GMP) identifies all DOE require- 
ments and federal, state and local regula6ons applicable to groundwater 
protect~on, explarns the sitespecific monitonng strategy in use!, and specifies 
all elements of the GMP. The ratronale or purpose for selecting these 
elements is explained. 

IL PRIMARY REGULATORY DRIVERS 

DOE 5400 1 
DOE Order 5400 3 
DOE Order 5400 4 
RCRA 
Colorado Hazardous Waste Act 
CERCLA 
Clean Water Act 
Safe D&g Water Act 
Colorado Water Quahty Control Act 
Agreement m Pnnciple 
IAG 
State Enpeer's Office 

JIL BASIS OF OPINION 

Documents Reviewed and Personnel Intemewed: 

Grourzrhvatr Prolechon and Monitonng Program P&m (EG&G, 1993 e) 

Discussion: 

It IS assumed that comphance wth th~s m t m a  rtxpres a separate evaluabon of the three 
subparts It 1s also assumed that the cntena requxes an explanabon of the site-specfic 
momtomg strategy m use to ensure comphance wth  the pement regulaons identdkd 
Lastly, it IS assumed that the phrase "all elements of the groundwater momtomg program" 
refers to those elements s p d i e d  m DOE Order 5400 1, Chapter 4, Sectton 9 (Groundwa- 
ter Momtomg Program) These elements are a "samphg pian, samphg, analysls and 
data management I' 
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W. FINDINGS 

The detads of each subpart to the cntena are dlscussed below 

1 Identdkahon of all DOE reaulrements and federal. state and local renulabons 
aDDhcable to groundwater Drotemon S m o n  3 3 of the GPMPP hts and 
discusses regulatory requirements pertrnent to groundwater momtormg and 
p r o m o n  Although substantdly complete, m o r  deficiencies m the drscussion 
are as follows 

DOE Orders 5482 1 and 5484 1 are hsted as relevant but are not descnbed 
DOE Order 5482 1B entded "Envlronment, Safety, and Health Appwal  
Program" and DOE Order 5484 1 enbtled "Enmnmental Protect104 
Safety, and Health Protemon Informabon Reportmg Requ~rments" should 
be reissued to detemme rf they contam speclfic or untque groundwater 
momtormg and reporttng requlrements 

The Water Quality Control Commission (WQCC) Site Specfic Standards 
are found 111 Appendlx B rather than Appendur D as hsted m the text 

No discussion 1s provided for requlrements unposed by the State En@- 
neer's Office (SEO) 

No discussion is provided of the groundwater p r o m o n  requrrements 
under RCRA Subbtle D, Part 257 Part 257 apphes to sohd waste disposal 
facilitses and praaces, such as landfills, that are not regulated under 
Subatle C of RCRA and that are not muntcipal sohd waste landfills 
WSWLFs) Part 257 does not speclfically reqwe groundwater momtor- 
mg It speclfies, however, that "a fachty or pramce shall not contammate 
an underground dnnEung water source beyond the sohd waste boundaxy or 
beyond an altematwe boundary 'I 40 CFR 0 257 3-4(a) 

No discussion 1s provided of the SDWA Because the SDWA 1s s p f i c a l -  
ly covered m DOE Order 5400 1, the GPMPP should state that the 
groundwater p r o m o n  requlrements of the SDWA (the sole source aqwfer 
protect104 wellhead p r o m o n  and underground mjectton control) are not 
relevant to RFP 

The GPMPP does not dlscuss the State Discharge P e m t  System to 
Groundwater of 5 CCR 1002-8 whch became effemve July 1,1993 Thts 
regulabon sets h t s  on surface dlscharges to groundwater, and reqillres 
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actwibes such as use of unlmed mpoundments for water treatment The 
need for groundwater momtonng at the A-, B- and C-senes ponds is 
subject to regulatory mterpretahon and may be requued m the future 

2 E x D ~ ~  the ~ i t e - ~ ~ e ~ ~ f i ~  momtonnn stratem m use Comphance wth h s  
requmment 1s p a r t d y  documented m Chapter 5 0 of the GPMPP There is not 
a one-to-one correspondence between the regulatory requlrements of Chapter 3 0 
and the lrst of programmabc responses m Chapter 5 0 For example, the followmg 
mconslstenciedormssions were noted 

0 The GPMPP only discusses how the objectwes of DOE Order 5400 1 are 
met and not other DOE orders hsted m Chapter 3 0 

Three of the eight recommendabons by the Governor's Rocky Flats 
Scientdk Panel on Momtomg Systems were not addressed m Chapter 5 0 
Those recommendabons not dlscussed were to identrfy and document 
mformatlon objectives for the momtormg program, to mplement state-of- 
the-art technologm and to mplement use of a mobile samplmg van 

The recommendabon from the Rocky Flats Envu-omental Momtollng 
Council to ensure full financial and other comrmtments to meet health and 
safety and enwonmental goals regardless of promon needs or other 
factors was not addressed m Chapter 5 0 

3 SDecficahons and rabonale for all elements of the aroundwater morutomg 
proaram Infornabon regardmg the samplmg plan, and samplmg and analysis, 1s 

summanzed adequately wtbm the GPMPP and appropnate references for more 
detaded discussions are provided Deta& regardmg data management are 
madequately referenced wthm the GPMPP The GPMPP does not clearly state 
that detads regardmg data management are rncluded m the General Radiochemstq 
and Routme Analflcal Services Protocol (GRRASP) 

49 



GW2 GROUNDWATER MONITORING PROGRAM 

L CRITERIA 

12. A sampling and analysis plan prowdes details on all elements of the 
Groundwater Monitonng Program (GMP) that are referenced, rather than 
fully described, in the GMP. 

II. PRIMARY REGULATORY DRIVERS 

DOE Order 5400 1 
DOE Order 5700 6C 
RCRA 
Colorado Hazardous Waste Act 
LAG 
SOPS 

IIL BASIS OF OPINION 

Documents Reviewed and Persons Internewed: 0 
EMI Opratmg Proc&es, M-I 5-21OOO-OPS-FO, Vol I, Field Operattons (EG&G, 

EWD Operatmg Proc&es, Mamral5-21OOO-OPS-GW, Vol II, GrounmVaer (EG&G, 

General Rm5ochemtstry and Routtne Analytical Servtces Protocol, Parts A and B 

1993a) 

1993b) 

(EG&G, 1991b) 

Interview wth Envrronmental Sample Tracker, EG&G 
Interview wth Manager, Sample Management office, EG&G 
Interview wth Sample Management Mice, EG&G 
Intemlew wth ProJect Manager, QLlantaLex 
Interview Wlth staff consultant, QuantaLex 
Internew wth Oversight Manager, Field Services, EG&G 
Interview wth Procedure Development, SAIC 
Interview wth Project Manager, Woodward-Clyde 
Intemiew wth Site Supervrsor, Woodward-Clyde 
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Discussion: 

None 

N. FINDINGS 

Although there are many detsuied SOPS for samphg and analysls that are used by the 
sitevade GMP, no d i e d  samphg and analysis plan specfically for the sitevnde GMP 
exlsts 

1 



GW2 GROUNDWATER MONITORING PROGRAM 

I. CRITERIA 

13. Approved standard operat~ng procedures are in place that provlde step-by- 
step instrucbons for sampling and analysis. These procedures cover such 
aspects of the program as well purgng, disposal of purge water, sample 
collectton, sample preservabon, sample documentabon rod analytrcal 
methods. 

II PRIMARY REGULATORY DRIVERS 

DOE Order 5400 1 
DOE Order 5700 6C 
SOPS 

JII. BASIS OF OPINION 

Documents Rewewed and Persons Interviewed: 

RCRA Orientation M m a l  &I S E P 4  1990) 
RCRA Ground-water Monrionng Technical Enforcement Guidance Document (U S EPA, 

EMI Operatmg Procedures, Mmnral5-2~00WPS-F0, Vol 1, Field Oper&ons (EG&G, 

EMI Operatrng Procedures, Mamral5-21000-OPS-GW, Vol 11, Groundwater (EG&G, 

General Rarirochemistry and Routrne Analytical Services Protocol Parts A and B @G&G, 

e 
1986) 

1993a) 

1993 b) 

1991~) 

Interview wth Environmental Sample Tracker, EG&G 
Internew with Manager, Sample Management Oflice, EG&G 
Interviews wth Sample Management Office Personnel, EG&G 
Interview wth Project Manager, QuantaLex 
Interview wth staff Consultant, QuantaLex 
Interview wth Field Supervmr, Field Services, EG&G 
Interview mth Procedure Development, SAIC 
Interview wth Project Manager, Woodward-Clyde 
interview wth Site Supervisor, Woodward-Clyde 
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a 
Discussion: 

Codinnabon of compliance wth ttus cntena is based on mterviews and reviews of SOPs 
to venfy thelr exlStence and appropnateness Field vedicabon of SOP Implementahon 
was beyond the scope of &IS assessment However, m the course of mterviews, when 
unprovement comments were made regardmg field practices and protocol, they were noted 
and were mcluded LU the text that follows 

N. FDWINGS 

Present Propram: 

Field Sample Collection 

Envuonmental Management SOPs wth step-by-step mstrucbons that cover well purgmg, 
disposal of purge water, sample collemon, sample preservabon and sample documentabon 
are located m the samplmg contractors traders In general, the samphg program is well- 
designed and meets most of its objecbves 

Laboratory Sample Analysis 

SOPs requlred for analyhcal laboratory protocols are ideneied LU the GRRASP Statement 
of Work document GRRASP is divided mto two parts Part A deais wth orgamcs, 
morgmcs, water quallty parameters, blochemstry, and biota, Part B deals wth 
radioisotopes In general, the GRRASP document 1s very comprehensive and clearly 
requlres step-by-step mstruct~ons (SOPs) be submitted by contract laboratones for every 
part of the analyt~cal program mcludmg the qua& assurancdquahty control (QA/QC) 
program The SOPs submtted by the contract laboratones are very detarled and are 
scrutmzed by both EG&G and outside experts for adequacy 

The QNQC program rn place u thorough and well-designed, although several possib&tm 
emst for xmprovement The program has an elaborate system of internal and external 
checks that serve to call atteabon to most deviabons from SOPs An outside contract 
firm, QuantaLeX audits all stages of work product from contract analyt~cal labs Therr 
a u l t  level 1s 100 percent, r n m g  that every report associated with every sample u 
exarmned They also vult and evaluate laboratones pnor to the granting of a contract for 
work and once a year after a contract has been awarded As part of the contract awardmg 
process, QumtaLex renews the q&icat~ons of dl laboratory personnel m a pre-contract 
audit They also confvm t h t  semor laboratory staff properly s u p m e  and sign-off on 
the work product of lower level employees After a contract has been awarded, 
QuantaLex reviews the ~ 1 c a t t o n s  of personnel newly assigned to the RFP program 
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I 

To provide services to RFP, contract laboratones are requlred to demonstrate thelr 
partmpaQon and scores m EPA's performance evaluabon program Subcontractors are 
subject to announced and unannounced on-site mspect~ons or audits Contract laboratones 
that became deficient m thelr QNQC pramces have been dropped from the analyt~cal 
program at RFP - 
A very unportant aspect of the QNQC program IS that it is subject to conmual 
assessment by the responsible personnel and is revised as deficiencies become apparent 
Requmg frequent review and allowmg for ttmely revisions is essentd to such a complex 
program A revised GRRASP document is neamg complmon by QuantaLex Thus, 
QA/QC protocol unproves by evolubon from an already strong program 

Proerammabc Issues of General Co ncerql 

Field Sampling SOPs: 

1 Coacern 

Field SOPs do not always adequately descnbe the rabonale behmd the step-by-step 
procedures so that users know why they must be followed This can result m 
"short-cuts It Some examples of short-cuts that could be taken are as follows 

a Reducmg the number of sample coolers to be shpped by decreasing the 
amount of absorbmg and cushomg matenals m the coolers 111 order to 
pack more samples mto a smgle cooler 

b Emptymg a samplmg baler from the bottom by opexung the check valve 
wth a gloved fmger, potenbally contammatug the sample 

C In properly fillmg out all the requlred forms associated wth identd'ymg 
samples and mamtumg the proper chamof-custody (COC) lnformatron 

d Carelessness 111 bemg ceTt8L11 that each sample bottle is t~ghtly closed 

Problems U e  these would be alleviated d SOPs contamed an explanabon of the 
pwpose for the separate steps, and If these explanat~ons were emphasized 111 
t m m g  and were Erequcntly reiterated by supervisory personnel 
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2 Concern 

Many SOPs contam a large number of Document Change Notxes (DCNs) at their 
b e g m g  without correspondmg changes m the text of the document Ths 
complicates the process of usmg an SOP and mcreases the potenbal for error 

Recornmendabon 

The latest update of the SOPs reflects the use of Document Modfircabon Requests 
(DMRs) whch does update the subject SOP, however, specsic SOPs with mulbple 
DCNs at theu b e g m g  should be updated even If a current modlfrcahon IS not 
requested 

3 Concern 

Some SOPs rmght be more restnchve than necessary and should be reviewed to 
smphfy procedures when it does not compromise the validity of the samplrng 
program For example, at present all COC documentabon must be completed at 
the samplrng site before transport Ths can become a burden when many forms 
are requlred and mclement weather prevruls, leadrng to humed and error-prone 
comphance wth the SOP 

Comments by users of SOPs should be solicited and revrewed, m order to mprove 
procedures The COC documentabon procedure should be reviewed to determme 
the feasibihty of allowmg samphg teams to fill out some COC forms at a central 
locabon, whenever such a procedure mproves the validity of the samphg 
Pro- 

I 

4 Concern 

There are currently as many as four COC forms per well that must be filled out 

A consohda&on of some laboratory forms, where possible, would reduce paper 
work, and mlnlmfze the possibihty of transcnpfion errors 
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5 Concern 

At present, radiological screenmg is requlred for all wells M the groundwater 
momtomg program pnor to samplmg Wells must be sampled w i t h  3 days after 
radiological screexmg samples are collected (Rev SOP GW 6 Sec 5 8 3) Ths 
tme  penod is madequate under certasn cucumstances, such as for slowly 
rechargmg wells and under severe weather coadibons 

Recommendation 

The techcal basis for the present 3-day tune wmdow for samplmg after 
radionuclide (RAD) screenmg should be reviewed, and uncontrollable factors that 
can mcrease the requued tune allowed for samphg should be taken rnto 
consideration 

6 Concern 

SOPs dealmg with field instrument calibration generally requlre that more frequent 
calibrations be made when the mtrument rndicates signs of poor stability or 
unpendmg falure Ths  approach will not address problems due to the use of 
rnstruments whch cannot meet thelr specficabons because of component 
deteriorahon If the lnstmment requlres more frequent cahbrabon than normal, 
readmgs could be M error 

Recommendation 

Where appropnate, SOPs should speclfy the need for abandonment or repau of 
some lnstnunents or sendmg them back to the manufacturer for repau In general, 
calibrabon procedures should follow the recornmendabom of the manufacturer 

7 Concern 

It sometunes happens that, at a part~cular well, requued water level measurements 
are made too soon after samphg and the well may not have fully recovered 

Recommendahon 

1 
1 

Water level measurements should be coordmated wth the samphg program and 
should be mcluded m the water level measurement SOP The well samphg 
schedule should always be checked by the water level meaSunng team, whch 
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should have the discrmon to reschedule theu measurements to ensure accurate 
results 

- 

8 Concern 

There IS no master mdex to all SOP and guidance documents relevant to the 
groundwater momtonng program It is very dflicult to determme whch 
documents are pertment and whch take precedence 111 the event of mconsistency 

Recommendation 

A master mdex is deslrable that dl idenMy all the mam documents requlred m 
the groundwater momtonng program, m order of herarchy The mdex should 
identlfy all the mam subjects discussed m each document and where the 
documents are located 

9 Concern 

SOPs do not address every situabon that may mse m the groundwater momtonng 
program For example, SOPs for samplmg do not specifically requlre that sample 
contamer closures be checked for t~ghtness after fdmg 

Recomm endaoon 

A general statement should be placed 111 every SOP that directs SOP users to rely 
on current lndustry standard pramces when no speclfic mstrumon exists m the 
SOP Ths averts any assemon that procedures not specdically hsted by the SOP 
are of no concern 

10 Concern 

SOP FO 3 does not follow RCRA Technical Enforcement Gurrlbnce Document 
(TEGD) protocol mth regard to decontammahon procedures RCRA requrres the 
use of acids and orgmc solvents whde the SOP allows the use of water and non- 
phosphate detergents only The procedure followed by field teams 1s that of the 
SOP, and is regarded by the authors of &IS document to generally be more 
preferable because it adequately decontarmnates the equpment whde avoidmg 
potentd for hexane contammabon 
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I 
a 

Recommendatton 

A rattonale should be presented m the SOP wth regard to deviatrons from the 
TEGD 

. 
11 Con- 

Contammants may be encountered at RFP that could cause purge water to be 
classified as hazardous waste (per SOP 5-21000-0PS, FO 5) Under the IAG, 
RFP must comply w~th RCRA requlrements, mcludmg holdmg tunes, for 
mvesttgatton-denved waste RCRA Orientation Mmal1990 Erktion, Chapter II, 
pg III-20, "Accumulatton of Waste," states that the maxunum hazardous waste 
hold tune is 90 days after receipt of sample charactcmabon, but h s  time lmit is 
not menboned m SOP F 0 5  The applicabdity of thu tune h t  is bemg 
discussed w i h  EG&G and among the regulatory agencies 

Dependmg on the frndmgs of the current task team, the RCRA-requued 90-day 
holdmg tune lmit should be mcluded m SOP FO 5 for the handlmg of purge and 
development water 

12 Concern 

There is no formal requlrement that p-rtment DMRs be reviewed by the 
Groundwater Division 

Recommend- 

Techcal review and approval by the Groundwater Divlsion should be requlred 
for pertrnent DMRs 

A-gd GRRASP; 

13 concenr 
The most general cntxlsm of the overall vahdabon program mght be that it IS too 
thorough, becommg m some parts redundant rather than s e l f a m g  The very 
hgh degree of rndepadent review that IS a part of every stage of sample analysls 
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and data collernon seems excessive, even m hght of the close regulatory 
obsemabon received by RFP As a pomt of illustrabon, QuantaLex performs a 
100 percent validabon of all laboratory data, despite the fact that data redurnon 
is mostly computer automated once the analytrcal instrument is calibrated and the 
sample has been mtroduced mto the lnstrwnent In addibon, validabon of 
computer output cannot detect errors m sample preparabb 

I 
I’ 
II 
I 
1 
I 
8 
I 

A smpler approach that would probably be less costly and at least equally 
effectwe, would be to rank laboratones by competence and validate a sigtufkantly 
smaller amount of the data from hlghly ranked laboratones Ranking could be on 
a basis of performance wth known standard samples mcluded as “blmds” wth the 
regular field samples It is a sunilar idea to EPA’s performance evaluabon 
program, but has the advantage that the laboratory does not know whch samples 
are the “blmds” In the EPA program, laboratones have the opportuxuty to make 
their very best effort, whlch might not be typical of their routme performance 
Laboratory Control Samples, requlred of all laboratones in the RFP QNQC 
program, serve a somewhat smilar funcbon, but also do not mure that all samples 
are treated alrke If RFP had its own performance evaluatron program, by 
mcludmg one or two known “blmds” m each sample delivery group (SDG), 
laboratory performance wth contammant matnces that are charactenstrc of RFP 
samples would be tested at every stage of the data generatmg process The cost 
of operatmg an RFP performance evaluabon program should be offset by the 
reductJon m the requlred level of data validabon Under the IAG, such a change 
m the validabon program would requue approval by EPA and CDH 

14 Concern 

Procedures m m m n g  laboratory efficiency and those whxch m8xLmue sample 
collectton efficiency are often m dlrect opposibon At present, there is no effort 
to optmlze schedulmg of the overall sample collectron and analysis program 
Laboratones are dlrected to follow the EPA-CLP defmtron of an SDG, which is 
20 samples or all samples received wthm 14 days, whchever occurs first In 
many cases, laboratory procedures cannot be o p t M d  because the resultrng SDG 
consists of many dflerent hds of samples m dflerent matrices 

Laboratory efficiency 1s mBxIlIId when an SDG consists of sWar  types of 
samples, so that proparaQon procedures and QA controls are the same for a large 
group of samples When a laboratory has to use Werent preparation procedures 
and calibrate wth dd‘ferent standards for just a few samples, then costs mcrease 
considerably Laboratones benefit from homogeneous SDGs, such aa all samples 
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m a water matrix to be analyzed for volatde orgmcs The advantages of 
opmnmug laboratory practxes are shorter turn-around tunes and possibly better 
accuracy and lower costs 

Recommendation 

The trade-offs between the most efficient sample collmon operatsons and 
efficient lab procedures should be exammed closely, and mmpulated for RFP’s 
benefit At present, SDGs are not often assembled wth regard for optunal 
laboratory procedures Whether or not a central sample collemon pomt IS 
mplemented m the near future, considerabon should be gwen to the advantages 
of trymg to establish better coordmabon among the different samphg programs 
111 order to allow more d o r m  SDGs to be sent to laboratones 

Specific Com men ts 

A number of SOPs contaimng erroneous or confusing procedures need to be reviewed and 
corrected as follows 

FIeld Sampling SOPs 

1 Concern 

Form GW IA, Groundwater Levels, Measurements and Calculabons contam fields 
to be filled out when followmg SOP GW 06, Sec 5 6, Well Purgmg However, 
this SOP makes no reference to the form 

Recommendation 

The form should be referenced m SOP GW 06, Sec 5 6, Well Purgmg 

2 Concern 

SOP GW 06, Sec 5 6 2, P u r p g  Methods requues that the rate of water 
wthdrawal dunng purgmg never exceed the rate at whch the well was developed 
The purpose of tlvs reqwement is to m e  that the well water compositson IS 

representatwe of the fomatton water 
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Recommendation 

The requrement is unrealisbc because the rate of well development usually is not 
documented The purgmg rate should be speclfied m terms of not allowmg well 
mfiltrabon to cascade down the side of the well screen For low yieldmg wells, 
purgmg should be at a rate that does not cause recharge water to be excessively 
agtated 

3 Concern 

There is a discrepancy m the SOPS regardmg the recovery of a well to d e t e m e  
If the well is “purged dry” (GW 06, 5 6 1,(2)) The SOP mdicates that a well is 
dewatered when the stabc water level requues more than thuty mmutes to recover 
90 percent of its o n p a l  level It also states that, for wells screened at a specfic 
mterval below the static water level, the cntena of 90 percent recovery m less than 
30 mmutes applies only to the screened mterval plus 2 feet 

Form GW 06B also provides a set of calculabons to determme d the  well is a dry 
well These two requrements are confusmg for two reasons (1) The SD number 
is calculated by subtractmg 2 feet from the depth to screened mterval rather than 
addmg 2 feet to the screened mterval as stated m the text, and (2) the quesbon 
followmg the SD foxmula asks d Water Depth on>) IS less than (SD-2) feet 
T ~ B  appears to be msstated because (-2) feet is already factored rnto SD 
Subtractmg another 2 feet would equal 4 feet above the screened rnterval The 
equabons associated with Form GW 06B are dflicult to follow, whch leads to 
potenbal errors 

Recommendabon 

Thrs entrre discussiodcalculahon should be reviewed and c l d i e d  
confusion about the correct mterpretabon of these equat~ons 

There is 

4 Concern 

Text m S m o n  GW 6, 5 6 1,(1) should be c l d i e d  regardmg the measurement of 
field parameters The text states, “At least three caslng volumes of water are 
removed from the well, and the last three comecutwe pH, specrfc conductance, 
and temperature measurements deviate by less than 10 percent ” 
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Thls should be rephrased to state that, "none of the last three measurements for 
each respectwe parameter is allowed to deviate by more than 10 percent I' 

. 
5 Concern 

Most of the wells mtalled at the RFP site have a sedunent sump These sumps 
may contam water even though the staQc groundwater level is below the bottom 
of the well screen 

When the water level is at or below the bottom of the screen, the well should be 
class~ed as "dry" Samplrng and water level measurements should not be 
attempted because the sump water may not be representatwe of formaon water 
level or quality 

6 Concern 

There is a procedure for abandonmg wells that are known to have been dry for 
more than two years However, many wells that fulfill the abandonment 
requirements are stdl being momtored for water level 

The status of these wells should be reviewed and they should be removed Erom the 
water level moxutomg program as appropnate Such wells could be placed on 
mactlve status or abandoned 

7 concern 
There currently is no QA testmg of decontaminatton water stored m tanks on the 
samplrng trucks before it is used for rrnsing equipment 

An addibonal QA blank should be collected for tcstmg the decontamination water 
before usmg it to m e  equipment 

J 
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8 Concern 

No requlrement exlsts to use COC seals on sample bottles 

Recommendation 

COC seals should be used on all sample bottles mediately after sample 
collmon 

9 Concern 

The procedure m the RCRA TEGD for samplmg low yieldmg wells ddfers from 
that m SOP GW 06 Semon 5 8 Accordmg to the RCRA TEGD, after mtial 
purgmg to dryness, the first sample should be collected as soon as possible The 
SOP states that the well must recover 50 percent pnor to samplmg The TEGD 
also states that samples should then be collected m the order o f  decreasmg 
volatillzation sensitivity of  the parameters to be measured The SOP allows the 
samplmg order to be detemmed at the discretion of  the samplrng team 

Recommendation 

The SOP should either follow or desmbe and gve  a rationale for its deviations 
from the TEGD 

10 Concern 

The last sentence on page 29 of SOP GW 6 reads "one-hter bottles will have 5 
mL of sample added pnor to sample collectron, whle four-hter bottles may have 
up to 20 mL of acid 'I 

Recommendation 

Ths  sentence should read I' five mL of wid added pnor to sample collemon 'I, 

rather than 5 mL of  sample 

63 
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AnaIy6cal Procedures and GRR4SP 

Although the overall QNQC program is well designed and Implemented, some demls 111 
the GRRASP documents were found that ment quesfion or cntmsm Some of the mues 
rased m these specfic comments may be resolved m the forthcormng revision of 
GRRASP 

Part A General Analytical Services Protocol (GASP) 

1 Concern PA& 4 \‘ On page 10, Section 5 1, background radioactwity at RFP IS expressed m wts of 
“Mr/Hour” A comparable paragraph m Part B (Part B, page 5, Semon 5 1) gives 
the same background value m wts of “mR/Hour” Neither set of umt symbols 
corresponds to standard usage 

Recommendahon 

Upper and lower case is very important m umt abbreviafions (m = I O 3  and M = 
lo4) Secondly, capital “R’ stands for Roentgen, whch is an mfrequently used 
umt for radabon exposure, expressed m terns of ionahon produced m au by X- 
rays Ths is an unldcely and generally unfamiliar umt m h s  context and should 
not be used, even If Roentgen was mtended 

One might assume that the umts mtended are probably either “rrulllrads per hour” 
(wntten as “mrad/hr”) or millvems per hour (wntten as “mrem/hr”), but then the 
numencal value for background of 18 mrad/hr or 18 mrem/hr is far too hgh The 
DOE radiabon proternon standard for the allowable effectwe dose equivalent from 
all pathways is 100 mdhrem per year (100 mredyr) Rads w11 be equal to or 
less than rems, dependmg on the nature of the radiabon 

It seems hkely that typographcal errors have been propagated wtthout bemg 
caught and that the mtended background value is either 18 mradyr or I 8 mredyr  
However, all other radimon quantttm m the document are expressed 111 picoCmes 
(pCi), whch are the only wts convement for a rapid prescreerung process It 
would be best for a background count rate m pCi’s to be used for expressmg a 
background value Background radiabon IS a c n t d  quant~ty and should be 
expressed ~ 0 ~ e ~ t . l ~  and m a usable form 
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2 Concern 

The document does not contam a glossary of terms and acronyms 

Recommendahon 

A glossary would be useful 

Part B Radioanalvtical Services Protocol (RASP) 

3 Concern 

On page 1, Seaon 1 2, it is mdicated that T u  is only measured m au samples 
Tables 1 and 2 on pages 10 and 11 confirm th~s 

Recommendation 

What IS the reason for not measunng =Tu 111 soils and water? The decision 
should be justlfed somewhere 

AU measurements done of 2 3 8 ~ u  wdl not reveal the sou~ce area Although the 
mass concentrabons of ='Pu are probably much smaller than ugR%, its specfic 
actwity is much hgher At Los Alamos Nahonal Laboratory, where all three 
plutomum isotopes are routmely analyzed m soil and water samples, the "'PU 
activity 111 soil and water is typically very comparable with that of 239n4% 

4 Concern 

On page 4, it is stated that attendance at penodic techcal workshops may be 
requued of partmpatmg laboratory personnel We understand that only one or 
two such workshops have been held smce the program began 

Recommendation 

If such workshops are deemed valuable, perhaps a better defined schedule should 
be developed 
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5 Concern P%- 
E V  

On page 5, Semon 5 1, background radtoactwity at RFP is expressed 111 umts of 
“mR/H0ur7’ A comparable paragraph 111 Part A (Part A, page 10, Sectlon 5 1) 
gives the same background value III wts of ‘‘M.r/Hour” Neither set of  unrt 
symbols corresponds to standard usage and neither is rncluded 111 the Glossary of  
Part B 

Recommendahon 

See Comment 2 111 Spectjic Comments on Part A above, for further discussion of  
th~s matter 

6 Concern 

Page 9, Item 12 specdies the 16th edibon of Standard Methods as a suitable 
source for non-CLP methods 

Recommendahon 

It 1s not wlse to spec@ a parbcular edihon because it wrll quickly be superseded 
The “most recent edihon” would be a better specrficahon The current “most 
recent edihon” of Stancbd Methods is the 18th 

7 Concern 

The Glossary, b e g m g  on page 17, does not Include any radiahon dose u t s  
(rads and rems) Also, many acronyms used rn the ted are not rn the glossary 
(e g , RDL, SDG, SOP, MDA, CRDL, RFP, FOM, BKG, etc ) 

Recommendation 

A more complete glossary would be helpful 



GW2 GROUNDWATER MONITORING PROGRAM 

L CRITERIA 

I 14. Trmning of the samphng teams and laboratory analysts has been documented. 

I IL PRIMARY REGULATORY DFUVERS 

DOE Order 5400 1 
DOE Order 5700 6C 
SOPS 

I IU. BASIS OF OPINION 

Documents Rewewed and Persons Intemewed: 

General Radrochernistry and Routme Analyhcal Services Protocol Parts A and B (EG&G, 
1991a) 

Interviews wth Sample Management Mice Personnel, EG&G 
Interview wth Project Manager, QuantaLex 
Interview wth Staff Consultant, QuantaLex 
Interview wth Oversight Manager, Field Services, EG&G 
Interview mth Procedure Development, SAIC 
Interview wth Project Manager, Woodward-Clyde 
Interview wth Site Supervuor, Woodward-Clyde 

Discussion: 

Comphance wth ttus cntena was evaluated through a review of t r m g  documentabon 
and mterviews to venfy that trauung procedures have been mplemented 

Tv. FINDINGS 

Field personnel are tmned m the SOP procedures and records of non-radrabon t r u g  
received by mdividuals are also on-file m the trders Watson worker tramng records 
are kept wth the Field Mice The trammg programs are presented by EG&G and off- 
site experts The perfonnance of field teams IS checked by EG&G oversight management 

As part of the contract a-g process, QuantaLex reviews the qua.Ucat~ons of all 
laboratory personnel m a precontract audrt They also collfirm that smor laboratory staff 
properly superne and sign-off on the work product of lower level employees After a 
contract has been awarded, Quantatex reviews the quahfhbons of personnel newly 
assigned to the EG&G program 
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a 
I I CRITERIA 

15. If RCRA-regulated units eust on site, applicability of and compliance mth 
RCRA groundwater monitonng requirements are fully documented. 

II. PRIMARY REGULATORY DRNERS 

DOE Order 5400 1 
DOE Order 5400 3 
RCRA 
Colorado Hazardous Waste Act 
IAG 
SOPS 

III. BASIS OF OPINION 

Documents Reviewed and Personnel Interwewed: 

1990 Annual RCRA Groundwater Monitoring Report for Reguluted Unih at Rocky Flats 

1991 Annual RCRA Groundwater Monitoring Report for Reguhted Units at the Rocky 

Colorado Hazurbs Wmte Regulations (CDH, 1992) 

Fhts P h t  (Adlendurn) (EG&G, 1993) 

1993a) 

1986) 

Plant (EG&G, 1991) 

I 
1 Flats Plant (EG&G, 1992) 
1 I0 

I 1992 Annual RCRA Grounhvater Monitoring Report for Regulated Units at the Roc& 

"Fmal Techcal  Memorandum No 8" Revised Phase I1 RFIm Work Plan-OU 2 (DOE, 

RCRA Groundwater Monitortng Technical Enforcement Guidance Document (v S EPA, 

Groundwater Program Compliance Reprt (Wnght Water Engmeers, Inc , 1993) 
Compliance Order No 89-0607-01 (CDH, 1989) 
Statist~cal Analysis of Ground-Water Monitortng Data at RCRA Facilihes (U S EPA, 

Final Ground-Water Assessment Plun (DOE, 1993) 
1989) 
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Discussion: 

In general terms, RCRA regulaQons can be divided mto two broad categones of 
requlrements for fachtm at whch RCRA is apphcable These two broad categones are 
rntem status requrements (40 CFR 265) and fully penrutted requlrements (40 CFR 264) 
A hm~ted subset of the OUs at RFP are RCRA-regulated umts and are subject to RCRA 
requuements These are the Solar Ponds (OU 4), the present landfill (OU 7) and the 
West Spray Field (OU 11) As of December, 1993, only m t e m  status requuements are 
apphcable to the RCRA-regulated u t s  Comphance wth thu cntena is evaluated based 
on mtem status requlrements of Part 265 only Correctwe amon requlrements of Part 
264 are not discussed under h s  cntena but under Cntena 27-30 

IV. FINDINGS 

Intern-status groundwater momtormg requlrements are detaded 111 4OCFR 265 Subpart 
F (40 CFR 265 90-265 94) These regulaoons requrre mstallabon of an m t e m  status 
momtomg system capable of detennmng the mpact of the facihty on the quality of 
groundwater 111 the uppennost aqulfer underlymg the facility (40 CFR 265 90) The 
mterun status regulabons speafy that the GMP must, at all tunes, comply wth the 
requuements of one of the followmg types of groundwater momtormg systems (1) 
Detection Groundwater Momtonng System, (2) Groundwater Assessment Momtomg 
Program (GAMP), or (3) an Alternate Groundwater Morutormg System (AGMS) 

In 1986, when RCRA became appld.de at RFP, a GAMP was unplemented at the Solar 
Ponds and an AGMS was mplemented at the present landfill and the West Spray Field 
Both of these rntenm status momtormg programs m place at RFP must meet certEun 
general requuements, as discussed m the followmg text 

I 

Requuements m 40 CFR 265 9O(a) and 265 91 estabhsh the mlnlmllm performance 
cntena applicable to all GMPs at mtenm status facdibes, they mclude 

1 The GMP must be capable of detennmg the mpact of the fachty on the quahty 
of groundwater m the uppermost aqulfer underlymg the faclllty 

2 The GMP system must be capable of yieldmg groundwater samples for analysis 
(40 CFR 265 91(a)) 
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3 The system must contam at least one well hydraulically upgradient from the h i t  
of the waste management area The number and locabon of upgradient wells must 
be sufficient to yield groundwater samples representatxve of background 
groundwater quahty rn the uppermost aqulfer near the facdity, and must not be 
affected by the facility (40 CFR 265 91(a)(l)) 

4 The system must wntam at least three wells hydrauhcally downgradient at the 
l m t  of the waste management area The number, locatxon and depths must ensure 
that they unmediately detect any stambcally-si&icant amounts of hazardous 
waste or consWuents that migrate from the facility to the uppermost aqurfer (40 
CFR 265 91(a)(2)) 

5 Morutorrng wells must be cased 111 a manner that m m ~  the mtegnty of the 
momtomg well bore hole Ths casmg must be screened or perforated, and 
packed wth gravel or sand where necessary, to enable sample collemon at depths 
where appropnate aqulfer flow zones exist The annular space must be sealed to 
prevent contammatton of the samples and groundwater (40 CFR 265 91(c)) 

6 The elevabon of the groundwater u1 each momtonng well must be determrned 
each tune a sample is obtamed (40 CFR 265 92(e)) 

The RFP groundwater momtormg system at the regulated wts mrntmally complies with 
RCRA regulahons, although some aspects of the momtonng system should be upgraded 
to ensure contmued comphance These ulllts have at least one upgradient well and at least 
three downgradient wells The three downgradmt wells are at, or very near, the RCRA- 
defrned pomt of compliance Annual reports concemg the groundwater momtormg at 
these sites are also bemg made, as are the evaluaaons that are to be a part of these annual 
reports I 

The above requlrements are the mlntmum reqwements under RCRA, therefore, more 
extensive or mvolved actmbes may be requlred to ensure future compliance w t h  the 
RCRA requuements In some mtances, momtomg results obtarned fmm the RCRA 
groundwater momtonng systems at the regulated wts may not meet the RCRA 
requuement to fully charactenze the umt and to d-e the mpact of the facility on 
the upermost aqulfer 

A number of groundwater-related ISSU~S have been med 111 CDH correspondence that 
have never been fully addressed For mstance, two contmumg lssues are the existence of 
contamrnmon rn upgradient wells and the existence of some "dry" wells m the momtormg 
program dunng some quarters of the year Both of these lssues are aed to the 
requmments of the regulabons 40 CFR 265 91 
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With respect to the contammated upgradient wells, contammahon has been noted 111 some 
of the wells upgradient of RCRA-regulated groundwater momtormg mts (such as the 
solar ponds) Therefore, CDH believes that these wells do not fulfill the requxrement to 
be "not affected by the facdity I' However, RFP believes that these wells fulfill the RCRA 
requlrements smce it is believed that the contarmnahon m the wells 1s due to releases from 
a umt other than the RCRA-regulated mts These wells are stdl beheved to be useful 
m identdjmg any mcremental changes m groundwater qualxty due to the RCRA wts 

With respect to some dry wells berng present 111 RCRA groundwater momtormg programs, 
CDH believes that the presence of a well that is dry even some of the tune does not meet 
the requrrement of I' yieldmg groundwater samples 'I On the other hand, RFP believes 
that these wells are needed 111 order to d e t e m e  that a partrcular flow path does not 
always have groundwater present Further, RFP believes that some of these wells that are 
dry at tmes are necessary to meet the further requlrement of RCRA to 'I immediately 
detect any stahstdly sigmfkant amounts of hazardous waste or hazardous waste 
constituents that migrate from the waste management area to the uppermost aqurfer " (40 
CFR 265 9 1 (a)(2)) 

These issues, although discussed m detad at a number of meetmgs urlth CDH have never 
been defmtweiy resolved to the satisfacbon of CDH, nor have these lssues been 
specfically addressed m any of the RCRA-related groundwater documentahon These 
issues could be cited agm by CDH as an area of concern or non-compliance An effort 
should be made to resolve these lssues m m t m g  mth the CDH 

Gwen the complexlty of the groundwater flow system, addibonal wells may be requrred 
at the RCRA pomt of comphance at some of the mts Evaluabons for overall water 
table evaluaaons and speed of contammant movement requrred m the annual RCRA 
reports may also be deficient, gwen the complexlty of the groundwater flow system In 
partmlar, these comments p e m  to the mferred hydrauhc common of water-beanng 
mts that may not 111 fact be hydraubcally c o ~ e c t e d  These two polnts are dlscussed m 
more detail below 

The charactemahon of subsurface condihons at the RCRA wts has been general and 
based on assumpt~ons of homogenous subsurface condmons Thts type of chamckmahon 
probably leads to oversmpMicahon of the true subswface htholog~ conditions An 
example of ttus potenbal oversmplrficahon IS shown m "Techntcal Memorandum 0 
No 8" for the Phase I/ WI. Work Plan, OU 2, Figure 1-1 1 The east spray fields 
shown m Figure 1-1 1 lndicate groundwater flow to the northeast The flow 1s controlled 
by a paleochannel that dlrects flow below Pond B-5 The groundwater flow expected 
from t h s  site would be to the southeast A s d a r  situabon is shown at the 903 pad on 
ttus same figure 
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Data available for OU4 leads personnel mvolved m site charactexmoon achvihes to 
believe that paleochannels m the top of bedrock are also present at that OU These 
paleochannels could be havmg a si&icant lnfluence on the occurrence of alluvial 
groundwater and the migrabon of contammants at that OU It is believed that these 
paleochannels could play a major role m site chactenzabon at all of the OUs at RFP 
The subsurface charactenzabon work at the RCRA regulated unrts (OU4, OU7, and 
OUl1) has not reached the level of detad acheved at OU1 and OU2 Untd the 
subsurface charactemaoon arnvifies at OU4, OU7, and OU11 address the w u e  of 
presence or absence of paleochannels and other preferenbal mgrahon pathways, the 
possibility exrsts that the RCRA groundwater momtonng programs at these OUs may be 
sigmfkantly deficient 

In addition to the above concerns, it should also be noted that relahvely few site 
charactenzahon activities have addressed groundwater movement m weathered bedrock 
materials The Upper Hydrostratqgraphc Umt at most of the RFP OUs mclude weathered 
bedrock Secondary porosiues and the presence of sand-beamg matends m the 
weathered bedrock of RCRA-regulated groundwater momtormg unrts must also be 
addressed pnor to the full mtent of the RCRA regulations bemg met by the groundwater 
momtormg systems at these umts 

Groundwater momtonng procedures m general should be reviewed for consistency of 
wells used to measure the groundwater table There IS concern ?hat bedrock wells m 
whch the potenhometnc d a c e  1s measured may mcorrectly be mcluded 111 ailuwal 
groundwater table mappmg or may not be momtonng the same bedrock hydrogeologx 
u t  However, use of water-level data m wells that have been measured wthm two days 
of samplmg causes rnaccurate measurements Ths, as well as measuring water levels m 
well sumps when the actual groundwater level is below the screened mterval, leads to 
~ C O K ~ C ~  mterpretaoons of groundwater elevabons 

Recommendahom m the 199 1 and 1992 AmuZ RCRA Groundwater Monztorzng reports 
are nearly idenhcal RCRA groundwater mollltonng requlrements spec@ that idenbfkd 
deficiencies should be corrected as soon asposszble Makmg the same recommendabons 
year after year does not meet ths requlrement 

a 

Analpcal results, mcludrng stat~st~cal evaluabon of the results, are well documented and 
avdable at the offices of the operatmg contractor 

7a- 
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The statIst~cal procedures used by RFP follow EPA guidehes for permitted facilities 
closely, whch are considerably more techcally demled and conservative than the State 
regulations and cover a mder range and vanety of sample populaoons as encountered m 
h s  field The only si@icant cntIclsm is m the presentahon of the results, whch does 
not exphcitly pomt out the places where a statishcal mterpretauon is likely to be 
queshonable because of the nature of the data Consequently, conclusions drawn from 
mar@ data are prone to rmsmterpretahon by a nonspeciallst 

In summary, a better understandmg and further charactenzaQon of each of the three 
regulated mts are strongly recommended Detectron of constituent rmgratIon is 
queshonable with the exlstmg momtomg well network at each of the three regulated 
UIllts 
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GW3 SITEWIDE GROUTWWATER MONITORING WELL NETWORK 

OBJECTIVE REOUIRE MEhT A sitewide groundwater momtormg well network should be 
m place so that the effects of operations on groundwater 
quality can be d e t e m e d  and documented 

DOE 5400 1, General Environmental Protection Program, 
Chapter W ,  Sect~ons 1 6 and 9 requlre that groundwater 
that 1s or could be affected by DOE act~vit~es be mom- 
tored The momtormg well network and assocmed 
momtormg program must be m place by November 9, 
1991 

1. 

II. 

m. 
I 1  

J 

Site-specific momtormg programs may also be mandated by 
EPA through enforcement of RCRA requlrements 

CRITERIA 

16. The surface and subsurface geology, stratigraphy and hydrostratigraphy has 
been defined and described, including regional setting and site-specific 
conditions. The descriptions include identification of aquifers, surface wa- 
tedgroundwater relationships, and local water-use factors. 

PRIMARY REGULATORY DRIVER 

DOE Order 5400 1 

BASS OF OPINION 

DOCm ents Rem 'ewed an d Persome 1 Interviewed 

Hydrology of a Nuclear-Processing PLUM Site, Rocky F h ,  JGerson C o q ,  Colorado 

RCRA Ground-waer Monrtonng Or@ Technrcal Guuiance (US. EPA, 1993) 
Groundvater Program Compluznce Report (Wright Water Engmeers, Inc., 1993) 
Pemmng of Monuonng W e b  at the Rocky Flats Plant (Wrght Water Engineers, Inc , 

Well Evahtzon Repofi Dr@ ( S  M Stoller Corporaoon, et al., 1993) 
Bedrock Aqtafers in the Denver Basin, Colorado - A Q m v e  Water-Resources 

Ground Water Resowre O f B e d d  Aqtafers ofthe Denver Basm, Colorado (SEO, 1976) 
Denver Basin Atlas Nos 1-4 (Van Slyke, et. al., 1988) 

(Hun, 1976) 

1993a) 

Apprmal (USGS, 1987). 
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"Techcal Memorandum No 8," Revrsed Phase II Rm/RI Work Plan, OU 2 (DOE, 
1993a) 

Interview with Semor Hydrogeologmt, EG&G 
Interview with Project Hydrogeologlst, Watbs-Johnson Envlronmental 
Interview with Semor Envlronmental Engmeer, EG&G 
Interview with Semor Hydrologlst, Advand  Sciences, Inc 
Interview with Semor Groundwater Modeler, EG&G 

Discussion: 

The findlngs related to Criteria 16 were based entlrely on an understandmg of the 
regional and sitewide hydrology and hydrogeology Thus, thu 1s an evaluation of the 
gross understandmg of the groundwater system at RFP, and the level of detad of this 
sitewide evaluation does not account for some of the detaded flow path analysls and 
groundwater quality dlscussed rn the site-specific Criterla 15 and 27 through 30 

According to mterviews with hydrogeologlsts from both EG&G and Watluns-Johnson 
Envlronmental, the regional surface and subsurface geology, stratqyaphy and hydrostab 
graphy of RFP have been defined on a "macro" scale The regional hydrogeologic 
settmg of the RFP has been relatively well defined smce as early as 1976 when R T 
Hun autbored hls U S Geological Open Flle Report 76-268 entltled Hydrobgy of a 
Nuclear-Processing P h  Size, Rocky Flats, Jflerson Gunty, Colorado However, the 
site-specific conditions of each of the geologic/hydrologic u t s  1s not as well-defined 

Those areas whxh are best defined on a "rmcro" scale occur ~tl the general vicuuty of 
the 1ndUsm.d Area boundary Thls better defmtion 1s the result of numerous boreholes 
and momtormg wells establrshed to characterize the hydrogeology rn potent& 
contammint pathways assoclated with OUs 1, 2 and 4 To date, very IittIe effort has 
been directed toward correlation of the site-speclfic data obtamed from OU and other 
studies to a sitewide understandmg of the surface and subsurface geology "hs wdl be 
part of the focus of a three-part Charactermoon Report planned to be completed m 
1994 These charactermoon reports lnclude a geologic report (update of the 1991 
report), a groundwater geochemical report, and a physical hydrogeologic report. 
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Of speclal note to the understandug of the surface water/groundwater relationships m 
site-specific programs IS the gadloss study of surface flow m Woman Creek, conducted 
by an EG&G Semor Envxromental Engmeer m OU 5 Thus study, however, focused 
not on groundwater, but on the g a m q  and losmg reaches of the stream channel for 
purposes of constructmg an accurate surface flow model Some effort was made to 
understand the hydrogeologic factors affectmg the surface water/groundwater relation- 
shps by usmg well pomt data Thus gadloss study I d  not however account for 
complications arlslng from hlllside seepage from seeps and springs 

I Information gathered from seeps and sprugs by the Surface Water Divlsion measured 
only water quality and not water q u t q  However, a second surface watedgroundwater 
relationship study whch WLII consider both quaIity and quantity has been proposed m a 
recent work package Presently, no contract has been awarded for the project 

8 

1 

The overwhelmmg majority of hydrogeologic characteruation has been focused on the 
unconsolidated materlals (1 e , Rocky Fiats Alluvium, colluvium and valley-fill alluvium) 
and the lmmedlately underlylng bedrock formafions of the Arapahoe and Laramie 
formations Few mvesbgations have been conducted on the deeper bedrock formation 
aquifers due to the thick rntervemng sequences of sigmficantly lower permeability 
materials 

Some concern has been rased regardmg the potentd for mgration of contamrnants 
through contmuous sand wts or channel complexes withm these formaQons, and/or 
faults or fracture systems which might have created more permeable contaminant 
pathways to deeper hydrogeologic umts The general consensus among the hydrogeol- 
oglsts interviewed 1s that the hydraulic conductivity of the underlymg bedrock formafions 
between the unconsolidated surficlal deposits and the deeper aquifers (e.g , Laramie-Fox 
Hills) 1s substantially lower than that of the surficlal deposits Thus, the predomlnant 
groundwater flow dxrecfion IS easterly, and IS governed by the bedrock contact with the 
unconsolidated surficlal mater&. As evidenced at OU2, m o r  varntions occur locally 
m the flow dlrection m the No 1 standstone 

To date, little effort has been made to conduct a hydrologic mass-balance study for RFP 
The closest attempt has been the site-wide groundwater model currently under 
development The lnput parameters requlred to calibrate the mtnl groundwater model 
should shed some light on the present understandmg of the overall hydrologic mass 
balance at the RFP However, an dependent aualflcal mass balance would be useful 
for comparlson agamt the results of the numerical model The parameters of recharge, 
lnfdtration and evapotransprafion are bemg q u t  as a net recharge value Thu net 
recharge value IS based on regional soil characteruaOon from the Sod ConsemaQon 
Service (SCS) and some lmted specific recharge data (A more site-specific recharge 
study 1s apparently underway and values generated by thu work wdl be useful as q u t  
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parameters m future model iterations ) Averaged hydraulic conductivity values are bemg 
used to establish the mtnl parameters of the model Although stream-aquifer mteraction 
was mcluded m the model, other local water-use factors, such as recharge to the system 
vlii seepage from migation canals, have not been mcluded 

It was suggested that the "zero dlscharge studies" conducted by Advanced Sciences, Inc 
(ASI) may have mcluded an attempt to construct a hydrologic mass balance for RFP 
However, these studies concentrated on the amount of water m storage rather than the 
total water ln the system Such studies cited m the context of the hydrologic mass 
balance for RFP fall short of achieving thls goal 

Accordmg to hydrograph responses the present quarterly samplmg program at RFP is 
generally adequate to detect seasonal or other temporal variations in groundwater flow 
However, the values of hydraulic conductivity for some of the sand umts m the 
underlymg bedrock formatlon are large enough to allow migration of potential 
contaminants over sufficient distances to warrant a more frequent momtorlng program 
for wells constructed m these sand umts In addition, sitewide analysls of the water level 
data collected quarterly should be evaluated on a regularly-scheduled basls 

, 

77 ' 



I GW3 SITEWIDE GROUNDWATER MONITORING WELL NETWORK 

I. CRITERIA 

17. The direction of groundwater Bow has been defined for each aquifer or 
hydrostratigraphic unit. Contour maps showing the configuration of the 
piezometric surface of each unit are available. 

~ II. PRLMARY REGULATORY DRIVER 

DOE Order 5400 1 

IlI. BASIS0 F OPINION 

Documents Reviewed and Personnel Interviewed: 

l e 

Groundwater Program Compliance Report (Wright Water Engmeers, Inc , 1993) 
Well Eva&on Report Draft ( S  M Stoller Corporatlon, et al , 1993) 
Background Geochemrcal Report (EG&G, 1991a) 
Final Background Geochemcal Clzaractenza&on Report (EG&G, 1990) 
Groundwater Proteenon and Morutonng Program Plan (EG&G , 1993e) 
Annual RCRA reports (EG&G, 1991, EG&G, 1992, EG&G, 1993) 

Interview with Semor Hydrogeologlst, EG&G 
Intexview with Project Hydrogeologlst, Watluns-Johnson Envlronmental 

Discussion: 

Thls criterla requlres that RFP define the dlrection of groundwater flow m each aquifer 
and hydrostratlgraphic umt on a sitewide bass Demls regardmg groundwater flow at 
specific RCRA-regulated umts and OUs are dlscussed m Criterla 15 and 27 through 30. 

Underlymg the RFP are the unconsolidated upper hydrostraographc umt whch rncludes 
the Rocky Flats Alluvium, colluvium, and valley-fd alluvium, and the No 1 sand u t  
and the bedrock aquifers of the Arapahoe and Lararme-Fox Hills formations. SGmfkant 
to the potend mgratlon of contarmnants from RFP vu  groundwater are the unconsoli- 
dated umts and the ~mmexhately underlymg bedrock formaoon These two formaQons 
have had the most sigruficant hydrogeologic charactermoons completed The 
piezometric surface of the unconsolidated hydrostraugmphc tuut has been constructed 
on at least three occasions from water level data collected for various seasons of various 

\ 
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years These mclude (1) an exhlbit prepared by WWE for the January, 1991 Rocky 
Flats hearmg before the WQCC, (2) Figure 2 2 3-1 in the GPMPP, and (3) Plates 2-10 
and 2-1 1 m the 1993 Well Evahumon Report Drafr A rellable piezometric surface map 
for the bedrock formabons underlylng the RFP does not exlst and should be constructed 

Deeper bedrock umts or aqulfers have not been characterized because of the thick and 
mpermeable layers separatmg these deeper uruts from the more shallow water-bearmg 
wts Typical bedrock wells do not exceed 150 to 200 feet in depth. The lmited 
number of deeper wells reduce the amount of data pomts whch are avaliable to construct 
a defensible piezometric surface map of a bedrock umt 

Geophysical techmques have been used to asslst III the characterntion of the sand umts 
identified in the shallow bedrock To date, lmited boreholes have been constructed to 
mdependently verify the dellneation of sandstone umts usmg geophysical techques 
However, the geophysical techques have corroborated the location of sand umts 
observed m some emtmg boreholes w i t h  the geophysical study area Surficial 
techmques to define geologic features that control groundwater migration are questionable 
unless validated by borehole data 

Attempts have been made to use common ions to determine flow paths These rnclude 
numerous "plume maps" of analytes such as total mtrate+mtrite, total sulfate and metals 
in the WeU Evaluanon RepoTt Or@ Additional data have been presented m the 
Background Geochenucal Report and the Geo&nucal Charactenzatlon Report according 
to a Semor Hydrogeologlst with EG&G However, evaluations of dlstributions of these 
metals mdicate their presence but not necessarily groundwater flow paths. 

In summary, the most exhaustive work to characterm the piezometric surface and 
groundwater flow drection at RFP has been m the unconsolidated Quaternary deposits 
and bedrock uruts rmmedmtely underlymg the unconsolidated deposits. These two u t s  
have had piezometric surface maps constructed for them whch collfirm a generally 
easterly groundwater flow drection, although the true piezometeric surface withm 
bedrock has not been correlated 
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II. 

m. 

Iv. 

GW3 SITEWIDE GROUh'DWATER MONITORING 

CRITERIA 

WELL NETWORK 

18. If intermediate depth or deep aquifers are present, the vertical gradient 
between aquifers and intervening confining units has been determined. 

PRIMARY REGULA TORY DRIVER 

DOE Order 5400 1 

BASE OF OPINION 

Docume nts Reviewed and Personnel Interviewed: 

Groundwater Program Complrunce Report (Wright Water Engmers, Inc , 1993) 
Well Evaluation Report Drafr ( S  M Stoller Corporaoon, et al , 1993) 
"Techcal Memorandum No 8," Revised Phase N RFI/RI Work Plan, OU 2 (DOE, 

1993a) 

Interview with Semor Hydrogeologrst, EG&G 
Interview with Project Hydrogeologrst, Watkm-Johnson Environmental 

cussion; 

None 

JW'DINGS 

The lack of mformaoon regardug the vemcal hydraulic gradlent between the upper 
hydrostraugraphc mts and deeper aqurfers IS an important shortfall of the hydrogeologic 
charactermoon at RFP The relatme drfference m hydraulic conductrvity between the 
unconsolidated materd and the bedrock IS sigmfhnt enough to promote mgrauon of 
groundwater along the bedrock surface (1 e , downgrdent m an easterly dmcbon) Tius 
general understandug IS wldely acknowledged and reduces the need for exhaustme 
stules of vertical hydraulic grahents 

A number of EG&G personnel have quanhfkd the vemcal grdent between hydrostrau- 
graphc un~ts as part of site chamternon actxvities for OU 1 and OU 2 However, 
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these values have not been widely dstributed or inmrporated mto a widely-drstributed 
report 

Forty locations where sets of wells that dscretely screen the unconsolidated surficml 
deposits (alluvium, colluvium and valley-fill alluvium) and bedrock were evaluated m the 
Well Evuluatlon Report Or@ These locations consisted of 33 well clusters plus 7 
groups of wells located m close p r o m t y  to each other Of the 40 locaQons evaluated, 
31 exlubited sufficient water level and well complebon data to construct hydrographs 
The gradient dlrection and the degree of hydraulic comecoon between hthostratgrapluc 
umts at RFP was assessed by comparmg these hydrographs 

Ths evaluaQon did not quantify the vertical gradient between aqulfers and confjhung umts 
but rather provided a relative cornparson of hydraulic connectrvity and the gracbent 
dlrection Accordmg to a Watkm-Johnson Project Hydrogeologlst, quanUfkaOon of the 
vertical gradient between aqulfers and mnfbmg u t s  had not been completed previously 
The majority of the cluster wells evaluated as part of ttu mvesbgaQon were rn the 
general vicmty of the plant site Few cluster wells are located m the eastern reaches of 
RFP where the alluvium 1s m e s t  and the underlymg bedrock fombons have lrkely 
been subject to more extensive weathermg Section 2 2 6 of the WeU Evaluaton Report 
Drq? rndicates that the easternmost zone of the RFP site may have "more vemcal 
groundwater mg-ration mto bedrock than the central zone " 

Accordmg to a Semor Hydrogeologlst with EG&G, the quanMicaoon of the vemcal 
gradient between various hydrostratlgraphc wts wlll be part of the work plan for the 
Hydrogeologic Charactenzatlon Report scheduled to be completed m 1994. 



GW3 SITEWIDE GROUNDWATER MONITORING WELL NETWORK 

I. CRITERIA 

19. Hydrogeologic characteristics such as hydraulic conductivity, transrmssl 'vity, 
saturated thickness, and effective porosity are available and are based on 
results of aquifer tests and field pemeability tests. Reported values are 
based on checked calculations, and estimated values are based on reliable 
references or documents. 

II. PRIMAR Y REGULA TORY DFUVE R 

DOE Order 5400 1 

m. BASE OF OPINION 

Documents Reviewed and Perso me1 Interviewed: 

Groundwder Program Complzance Report (Wright Water Engmeers, Inc , 1993) 
WeU Evalmon Report Draj? (S M Stoller Corporation, et al , 1993) 

Interview with Senior Hydrogeologlst, EG&G 
Interview with Project Hydrogeologlst, Wah-Johnson Envxromental 

Discussion: 

It 1s assumed that tlm critersa requlres that the hydrogeologic CharacterlstJcs of hydraulic 
conductivity, transrmsswity, effectwe porosity and saturated th&ms are avadable and 
checked for accuracy "Checked" m tEus case means that documentahon cuts to 
confirm the calculabon 

N .  FINDINGS 

A substauml amount of data has been generated from field testing regardmg quantfica- 
bon of hydraulic conductwity, transmrssivity, and saturated hckness. Lmted field 
mvesogatlons of effectwe porosity have been conducted. Some vabdauon has been 
completed on a selectwe site-spemfic basls, and there IS presently a planned task to check 
the r e m  hydrogeologic parameters Tius h d m g  IS reportedly available to complle 
all data so that the graphcal, anaiytd and mathemamil calculations for each of these 
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parameters can be reviewed Should mufficient data be avadable to reconstruct the 
calculations of these parameters, the test wlll be mvalidated and the correspondmg 
parameter values will be dlswded 

As part of thls program, up to 100 wells may be retested for purposes of o b w g  
validated hydrogeologic parameters through slug and/or aqulfer testmg The focus of thls 
program will be on obtammg valid data from new and/or exlstmg wells m OU areas 
These data may d u d e  slug and aquifer testing not only for parameter estmation but for 
well yields and long-term production rate determmtion These data wlll asslst 
remedlation personnel with thelr long-range objectrves 



GW3 SITEWIDE GROUNDWATER MONITORING WELL NETWORK 

I. CRITERIA 

20. The monitoring-well network coIlsists of snfficient stations to determine the 
quality of the groundwater entering and leaving the site. Comparisons 
between upgradient and downgradient con&tions in all defined hydrostrati- 
graphic units are possible in order to detect and evaluate potential off-site 
releases of con taminants. 

II. PRIMARYREGULA TORY DRIVER 

DOE Order 5400 1 

ID. BASIS OF OPINION 

Documents Reviewed and Personnel Interviewed: 

Well E v u h o n  Report Dr@ (S M Stoller Corporation, et al , 1993) 
Pennzmng of Monrtonng Wells at the Rocky Flats Plant (Wright Water Engmeers, Inc , 

Stmstrcal Analysrs of Ground-Water Monrtonng Data at RCRA Faclhes (US EPA, 
1993a) 

1989) 

Interview with Semor Hydrogeologlst, EG&G 

Discussion: 

For thls critera, “all defined hydrostratqpyhic uts” are considered as those u t s  
mtqreted to be sigmfkant at RFP (I e ,  unconsolidated Quarternary deposits and 
rmmedlately underlymg bedrock) 

The dlscontlnuous nature of the lithologic unrts of the underlymg bedrock formations 
make it dflicult to correlate these uts across the entue RFP and, therefore, to compare 
upgradient and downgradient water quality m these uts (An excepoon to ths 1s the 
No 1 sandstone whch has been correlated across the site, but IS not necessarily 
contmuous.) However, the relame lmpermeabllity of the unweathered bedrock is 
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sufficient to suggest that groundwater flow 1s toward the east to a series of boundary 
wells at Indlana Street 

The particular lssue of whether sufficient momtormg wells are a v W l e  to de t e rme  the 
quality of groundwater enterlng and leavmg the RFP has been the pamd facus of the 
recently released We0 Evalucaron Repon Druj? Included m W report are recommenda- 
tions that additional wells be constructed both upgradient of the Industrial Area 
medmtely east of Highway 93 (for a better understandug of the groundwater quality 
enterrng the site), and 111 an area between the Industrial Area and Indmna Street (for a 
better understandmg of the quality of groundwater leavug the site). The wells along 
Indtana Street m thls area are not appropruttely screened to chfferenmte between the 
quality of the groundwater among upper and lower hydrostrahgraphc muts S d a r l y ,  
given the complexity of the geologic confguraoon at RFP as evidenced rn reports such 
as "Techcal Memorandum (TM) No 8" for OU 2, addioonal wells at I n k  and/or 
upgradient are advlsable 

A Seruor Hydrogeologlst with EG&G 1s m general agreement that an insufficient number 
of wells are located both upgradient and downgradient of the plant site At downgradient 
10cations, insufficient xiformation 1s known about the hydrogeologic system and 
installations of additional wells wlll allow further charactermoon To adequately 
characterlze the quality of the water enterlng the site at u p g d e n t  locat~ons, the effects 
of the subcroppmg Fox Hills formaoon has on groundwater flow as it mgrates toward 
the RFP should also be evaluated 



GW3 SITEWIDE GROUNDWATER MONITORING WELL NETWORK 

21. Well locations and depths must be supported by an adequate characterization 
of the overall hydrogeolopc setting of the site. 

PRIMAR Y REGULA TORY DRIVE R 

DOE Order 5400 1 

BASIS 0 F OPINION 

Documents Reviewed and Perso me1 Interviewed: 

RCUA Ground-waier Monitonng Technical Enforeemem Guldance Document (U S EPA, 

Final Background Geochenucal Charactenzatlon RepoTt (EG&G, 1990) 
Well Abandomm and Replacement Program Plan (DOE, 1992b) 
EMD Operang Procedures - Manual No 5-21mOPS-GT, Volume III - Geotechrucal 

Groundwater Program Cornplume Report (Wright Water Engmeers, Inc , 1993) 
WeU Evaluatron Repon Drcrfs ( S  M Stoller Corporabon, et al , 1993) 
Final Phase I RFIRl Work Plan for OU 9 (EG&G, 1992a) 
YTechn~d Memorandum No 9," Final Phase W I / .  Work Plan for OU 5 (EG&G, 

1986) 

(EG&G, 1993a) 

19931) 

Interview with Semor Hydrogeologrst, EG&G 
Interview with Project Hydrogeologlst, S M Stoller Corporation, et. al 

d o n :  

l7.w criterla requlres that well loca~ons and depths be supported by current understand- 
mg of the the overall site hydrogeology, whch 1s derived from sources such as exmng 
reports and well data 
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I .  
w. 

e 

F"DINGS 

Wells constructed to provide background geologic, hydrogeologic and geochemical 
characteruation upgradient of the facility and 111 the Rock Creek dramage, and those 
wells constructed as boundary wells for deterrmnation of the quality of groundwater 
leavmg the site, were constructed m accordance with ths criterla However, the 
locations of the majority of wells on the W P  have been selected as the result of site- 
specific mveshgahons to d e t e w e  the extent of and potentd for mgrahon pathways of 
contaminant releases at the site, and not based on exlstmg mformaoon detadmg the 
overall hydrogeologic settmg Some OU work plans reference the Background 
Geochemcal Charactenzatlon Report and the Geologic Charactenzatlon Report to 
determme OU-specfic well locations However, a sitewide hydrogeologic characterua- 
tion report would be a more valuable reference Such a report does not currently emt 

Part of the purpose of the recently completed Well Evuluanon Report Dr@ was to 
evaluate the usefulness of the well locations and depths for charactermtion of the overall 
hydrogeologic semg of the site Thls report mdicates a need for additional well 
locaoons to more adequately characterm the overall hydrogeologic settrng of RFP Thls 
mvestigation 1s reported to be the first attempt to evaluate the momtormg well network 
of RFP for the purpose of charactermng the entre hydrogeologic system 

i 



GW3 SITEWIDE GROUNDWATER MONITORING WELL NETWORK 

22. Construction of all monitoring wells is fully documented. 

II. PRIMAR YREG ULATORY DRIVERS 

I DOE Order 5400 1 

&A Rule 10 - As specfied 111 the Revrsed and 
Amended Rules and Regulatlons of the Board of I2umuners of Water Well Conrtnrctron 
and Pump Installatlon Contractors prepared by the SEO effectwe July 30, 1988 

1 rvai n H  1 As specfied rn the Revued 
and Amended Rules and Reguhons of the Board of Exanuners of Waer Well 
Conrtruchon and Pump Installuhon Conrractors prepared by the SEO effectwe July 30, 
1988 

Rule 15 - Reportmg Reaulrements As specfied 1 ~ 1  the Rmed and Amended Rules and 

Contractors prepared by the SEO effective July 30, 1988 
I Reguhons of the Board of Examiners of Water Well consmcctlon and Pwnp Installanon 

0 
III. BASIS OF OPINION 

P-e nts Reviewed an d Personu el Interviewed: 

RCRA Ground-water Monrtonng Technical Guuiance (U S EPA, 1993) 
EMD Operang Procedures, Manual No 5-21000-0PS-GT, Volume LU - Geotechcal 

(EG&G, 1993c) 
Revised and Amended Rules and Regulmzons of the Board of ExMuners of Water Well 

C o n s t ~ o n  and Pump Install#on contractors (SEO, 1988) Rule 10,ll and 15. 
Penrumng of Morutonng W e b  at the Rocky Flats Plarrt (Wright Water Engmeers, Inc., 

1993a) 

Interview with Project Manager, Well Abandonment and Replacement Program, EG&G 
Interview with Semor Hydrogeologlst, EG&G. 

In t h ~ ~  criterla "all" 1s mterpreted as 

All wells and piezometers m the groundwater momtomg network and excludes 
boreholes 
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'Fully' means that 

0 

0 

The well has a speclfic legal locaQon and idenhty 
For each well, a "Well Construcbon and Test Report Form" (Form No GWS-32) 

For each well, a well p e m t  applicahon has been completed, signed, submtted 

or equwalent was completed, slgned by the contractor and submtted to the SEO 
111 a me ly  fasbon 

to the SEO and approved by the SEO by grantmg a permit number 
0 

IV. FINDINGS 

Document review shows that approxlmately 650 momtormg wells and piezometers have 
had permit applications prepared and submtted to EG&G for review, signature and 
submittal to the SEO In addihon, 94 well abandonment reports were completed and 
submtted to EG&G M a y  of the permit applications were incomplete with respect to 
caslng depth, screen length, and screened 111terva.I which were not avarlable and, 
therefore, not lncluded on the application 

The number of wells with mlssrng or p d  data regardmg construchon Indicates that full 
documentahon of the construcbon of all momtormg wells 1s not complete The Well 
Abandonment and Replacement Program (WARP) IS designed to abandon and replace, 
if appropriate, wells with lmted construction mformahon Should undocumented wells 
be located. thev wlll be evaluated under the WARP moeram 

a 



GW3 SITEWIDE GROUNDWATER MOMTORING WELL NETWORK 

I. CRITE RIA 

23. Plugging and abandonment of all wells and boreholes are fully documented. 

XI. P RIMARYREGULAT ORY D RIVERS 

I DOE Order 5400 1 

nm ds; As specifiw m the Revised and Amended Rules and 
Regulahons of the Board of Examners of Water Well C o m m o n  and Pump Installation 
Contractors prepared by the SEO effective July 30, 1988 

(SOPS) 

III, BASIS0 F OPINION 

DOCUIII ents Re viewed and Personnel Interviewed: 

RCRA Ground-water Monrtonng Techncal Gwibnce (U S EPA, 1993) 
Revrsed and Amended Rules and Regulatrons of the Board of Examrners of Wder Well 

Well Abandonment and Replacement Program Plan (DOE, 1992b) 
EMD Operang Procedures - Manual No 5-21oOO-OPS-GT, Volume III - Geotechrucal 

Groundwater Program Comphance Report (Wright Water Engmeers, Inc , 1993) 
Pemmng of Monrtonng We& at the Rocky Fhts P W  (Wright Water Engmeers, Inc , 

Well Evaluation Report Or& ( S  M Stoller Corporabon, et a l  , 1993) 

I 
I 

a 
Construmon and Pump Installahon Contractor (SEO, 1988). 

(EG&G, 1993c) 

1993a) 

Interview with Project Manager, Well Abandonment and Replacement Program, EG&G 
Interview with Field Geologist, Roy F Weston. 
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Discussion: 

Criterla 23 1s assumed to apply to only those wells and boreholes which have been 
plugged or abandoned Rule 1 1  requlres for each abandoned well 

A specified legal location and idenoty have been assigned 

A well abandonment form (Form No GWS-9) or equivalent, has been 
completed, signed and submitted to the SEO 111 a tmely manner 

Fully documented 1s assumed to mean that the wells were abandoned m accordance with 
SOPs GT 11, GT 05 and other relevant SOPs identified therem 

Iv. W I N G S  

The WARP was developed to mitigate the potentml for wntammt migration via 
mproperly constructed or damaged wells and piezometers, and to ensure the mtegrity of 
the groundwater momtormg data obtarned from RFP wells and piezometers 

The WARP criterla were mdentified m the November 1990 Rocky Flats Plant WeU 
Abandonment and Replocement Program Plan (WAPP), and were applied to exstmg RFP 
momtormg wells and piezometers identified m the January 1991 Well Evuhizon Report 
Draft for abandonment 

From January to September 1992,47 momtormg wells were abandoned As part of the 
1993 program, an additional 36 momtormg wells have been or wlll be abandoned An 
adhQonal28 momtormg wells are recommended for abandonment m the 1994 WARP 
program as outlmed m the P e m m n g  of Monitonng W e b  at the Rocky F h s  Plant 
report. Prior to mplementatlon of the WARP m 1992, an adltlonal 1 1 momtormg wells 
were abandoned 

Wright Water Englneers, Inc has prepared SEO abandonment forms for each of the 94 
momtormg wells abandoned to date and transmtted them to EG&G for review EG&G 
has subrmtted these forms to DOE for signature and submttal to the SEO 

Prior to 1985, neither critera nor SOPs emted for abandonment and pluggmg of wells 
and boreholes DocumentaQon of any abandonment prior to 1985 1s llmited at best 
Smce 1985, criterxa andor SOPs have been m place for abandonment and pluggmg of 
both wells and boreholes Presently, the govemmg SOPs are GT.05 ("Pluggmg and 
Abandonment of Boreholes") and GT. I 1 ("Pluggmg and Abandonment of Wells") 
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Although some type of standards have been in place since 1985, It cannot be verified that 
all momtormg wells and boreholes have been abandoned accordmg to the current SOPS 
Accordmg to the Well Evaluatron RepoTt Or@, most wells at RFP with mcomplete 
documentation, physical damage, or lmproper construcbon have been abandoned 
Although SOP GT 05 emts for the pluggmg and abandonment of boreholes, documenta- 
tion for abandoned boreholes has not been assembled mto a coherent package The 
WARP project manager mdicated reasonable confidence that fuil documentation of the 
abandonment of wells has been completed, and that it IS possible that addibonal pre-1985 
wells may be identlfied m the future 

The hlstory of criterla for abandonment of boreholes comcides with those for momtormg 
wells and piezometers SOP GT 05 requlres complebon of an abandonment form 
Numerous reports chromcle the construction of wells and boreholes prior to 1985 Many 
of these sites cannot be located today It IS unknown how, if at all, these wells and 
boreholes were abandoned and under what criteria Full documentation of abandonment 
or pluggmg of pre-1985 boreholes 1s unllkely Documentation of borehole abandonment 
ls most thoroughly documented from 1989 to present Potentd documentation of 
abandoned boreholes may be found by reviewmg charactermbon plans and reports for 
specific sites and field programs 
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GW3 SITEWIDE GROUNDWATER MONITORING WELL NETWORK 

CRITERIA 

24. Well iilspection and maintenance records are available. 

PRIMARY REGULATO RY DRIVER 

DOE Order 5400 1 

BASIS OF OPINION 

Documents Reviewed and Personnel Interviewed: 

EMD Operatrng Procedures - Manual No 5-2IM@OPS-FO, Volwne I - Field Operatrow 

EMD Operatrng Procedures - Manual No 5-21000-0PS-GW, Volwne II - Groundwater 

EMD Operatrng Procedures - Manual No 5-21&M-OPS-GT, Volume 111 - Geotechrucal 

(EG&G, 1993a) 

(EG&G, 1993b) 

(EG&G, 1993c) 

Interview with Field Supervlsor, Field Services, EG&G 
Interview with Site Supervlsor, Woodward-Clyde Federal Services 

Discussion: 

Thls criterla requlres that mspecoon of wells occufs and that well lnspection and 
mamtenance records are avahble for review by mterested parbes 

FINDINGS 
A review of the SOPS g o v e r n  field opera~ons, groundwater and geotechmcal services 
at RFP found 1mted guidelines or procedures govemg the rmrdmg or traclung of 
well mspecoon and mamtenance data An SOP does requue that total depth be 
measured, recorded and compared to the "as-bullt" depth as a means to assess sedment 
accumulation m the well 
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There 1s a "comments" section on the "Ground Water Levels MeasurementdCalcula- 
tions" Form GW 01A (rev 1 4) UI whch field personnel are to note the condition of a 
well at the tune of water level momtormg A sunllar "comments" section IS now 
avdable on the "Ground Water Sample Collection Log," Form GW 06B (Rev 2 1) as 
per DCN 93 02 The "comments" sections of these field forms are not dedicated to 
notations regardlng well conditions and are too small to record useful mformauon 
However, there IS no trackmg mecharurn to dekrmme whether conditions whch requlre 
spec& attention at the well site were addressed A formal trackmg mechmsm should 
be ms~tuted to ensure that any lrregulariues noted by field personnel are adequately 
addressed 

A check box should be added to the forms as a guarantee that well conditions have been 
noted Specific suggestions or requirements to Improve the condition of the well should 
be noted m a dedicated "comments" section As an alternative, a series of check boxes 
mdicatmg the condition of the well (Good, Far  or Poor) could be added to the field 
forms with a comments section avallable for those wells rated as fax or poor 
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GW3 SITEWIDE GROUNDWATER MONITORING WELL NETWORK 

25. Standard operating procedures exist for borehole drilling, well construction, 
dsposal of borehole cuttmgs and drill flu&, well inspection and mainte- 
nance, and well abandonment. 

PRIMARY REGULA TORY DRIVERS 

DOE Order 5400 1 

SOPS 

BASIS 0 F OPNON 

Documents Reviewed and Personnel Interviewed: 

EMD Operatlng Procedures - Manual No 5-21CKx)-OPS-F0, Volume I - Field Operatlow 

EMD Operatlng Procedures - Manual No 5-21000-0PS-GTJ Volwne m - Geotechrucal 
(EG&G , 1993a) 

(EG&G, 1993c) 

-on: 

Thrs criteru relates only to the exlstence of SOPs, and not to thelr proper field 
lmplementation 

FINDINGS 
Review of the EMD Operatlng Procedures - Manual No 5-211W-OPS-FOJ -W, and 
-m, Volumes I, 17 and lLI, mdicates that there are SOPs for borehole drdlmg, well 
mnstrucuon, dsposal of borehole cuttmgs and drlll fluids, and well (and borehole) 
abandonment This review also md~cates there IS no SOP for well rnspectlon and 
mamtenance "hIS pmcular usue 1s detarled 1 ~ .  Criterm No 24 of tius assessment 
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Durmg review of the SOPs, some specfic issues arose that merit comment These are 
as follows 

Borehole Drlllmg - GT.0 2 and .04 

The "Purpose and Scope" sechon of the SOP should rndicate the purpose of these 
SOPs (e g , to standardize the procedures for drdlmg a borehole) 

Another reference for these SOPs should be Handbook of Suggested Practzces for 
the Design and Installahon of Groundwater Morutonng WeuS, EPAl60014-891034, 
March 1991 

No dlscussion 1s provided whch md~cates what should be done when boreholes 
are left overmght before completion as a well the next day If ttm IS prohibited, 
it should be stated, d not, a proper procedure should be described 

Both SOPs mdicate part of the requlred equipment 1s a hgh pressure steam- 
erlsprayer Smce all equipment 1s to be decontarmnated at the decon pad, no 
steamer/sprayer 1s necessary m the field 

These SOPs do not drscuss what equipment and materds should be decontarmnat- 
ed and when If thus mformahon IS covered m another SOP, it should be 
referenced approprntely, If not, approprnte language should be added 

Well Construction - GT 06 

6 The "Purpose and Scope" secbon of ths SOP should mdxate the purpose of the 
SOP (e g , to standark the procedures for constructmg a well). 

7 "hJS SOP IS mflexlble regardmg the SelecQon of well screen sm Although the 
SOP stam that the fiter pack can be m a i e d  ~ specrfied 111 the Field Samplmg 
Plan, there IS no provlsion for modlfymg the well screen sue even If the filter 
pack IS changed or If lithologic CondiQons encountered 111 the field warrent such 
a change Proper well design rmpacts the samplmg program because of its 
rnfluence on the flow of water mto a well and the amount of suspended sedment 
whch enters a well 

8 Secbon 5.3 1.4 mdicates the well should have a 3-foot benta.uk seal whereas the 
dngrams and the correspondmg SecQon 5.3.2 1 m&cate that this tluckmss 1s 2 
feet 
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9 T ~ I S  SOP speclfies (m some cases) the famg of the borehole annulus to the 
surface with bentomte grout and subsequently chippmg out the grout for 
mtallation of the protective steel casmg "hxj may create undue stress on the 
well casmg 

10 Form GT.06A (Rev 2) of tlus SOP rndicates axtrallzers may be used There 
1s no speclficabon m ttus SOP m&catmg when to use and where to place 
centralmrs 

DlsDosaI o f Borehole Cuttm s and DrlIl FIuids - FO 08 

11 The "Purpose and Scope" seaon of t h ~ ~  SOP should mdicate the purpose of the 
SOP (e g , to eltmlnate p0tentm.I contammabon of surficlal materds) 

12 Contrary to statements made m SOP FO 8 and FO 5, the mam decontammation 
facrlity wlll not accept clrdlmg fluids contammg moderate to h g h  concentrations 
of suspended solids An SOP should be developed to address dlsposal of these 
materlals 

Well Maintenance an d I I I S D ~ O  n 

13 SOPs for these acwihes do not e m t  

pibando nment of Boreholes and Wells - GT.05 and .1 1 

14 The "Purpose and Scope" sect~om of these SOPs should mhcate the purpose of 
the SOP (e.g., to ellmrnate vernal fluid mgrabon along the borehole and to 
eltmlnate wells andlor boreholes without sufficient mformaQon to d e t e m e  the 
hydrostratqpphc unit bemg sampled or observed) 

15 These SOPs do not discuss what equqment and materlals should be decontarmnat- 
ed and when If thu mformaQon 1s mered  113 another SOP, it should be 
referenced approprmtely, If not, approprate language should be developed. 

16 Smon 7 1 of GT 11 md&cates that "after cleaxung andlor decontammfion, the 
caslngw~bescreenedandstackedrntop ~ ~ . . . "  It~sunclearfromthtssentence 
exactly what type of screerung (e.g., wological) IS requued 
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GW3 SITEWIDE GROUNDWATER MONITORING WELL NETWORK 

CRITERIA 

26. Where groundwater flow models have been used to establish or to evaluate 
the monitoring well network, model documentation, including code testing 
and field verification, where applicable, are available. 

PRIMAR Y REGULATORY DRIVER 

DOE Order 5400 1 

BASIS OF OPINION 

Documents Reviewed and Personnel Interviewed: 

EMD Operatrng Procedures - Manual No 5-21 OOO-OPS-FO, Volwne I - Field Operaom 

EMD Operatrng Procedures - Manual No 5-2I&M-OPS-W, Volume II - Groundwater 

EMD Operang Procedures - Manual No 5-21ooO-OPS-GT, Volume 111 - Geotechnrcal 

Selemon of Erposure Scenanos, Computer Models, and Data Colleenon Reqiurernents 

Well Evaluutzon Report Or@ (S M Stoller Corporaoon, et al , 1993) 
Draft Project Manager’s Guuie to Ground Water Model Selecnon at Sites Contarmnated 

(EG&G, 1993a) 

(EG&G, 1993b) 

(EG&G, 1993c) 

for HwMn Health Risk Assessments (Dames & Moore, 1991) 

wth Radiomve Substances (v S EPAINRC, 1993) 

Interview with Semor Groundwater Modeler, EG&G 
Interview with Semor Hydrogeologlst, EG&G 

Discussio n: 

Thls criterla IS mterpreted to requlre that groundwater models be used to establlsh or 
evaluate the moxutormg well network 
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W.  FINDINGS 

A sitewide groundwater flow model emts  but has not been used to establlsh or evaluate 
the momtormg well network (Most of the momtormg wells at RFP were mtaIled prior 
to the avallabllity of thls model ) The model may be used m the future to evaluate or 
refme the momtormg well network 

Durmg an mterview, the Semor Groundwater Modeler was asked If there 1s a guidance 
document which was followed regardmg the selection of a groundwater flow model for 
use at RFP He mdicated that Dames & Moore had completed a document for Human 
Health Rsk Assessments whch addressed, on a generic level, the requlrements of a 
groundwater model from the bass of defensibllity and public use He further stated that 
a version of a report by the U S EPA/NRC was given to hm for review whch 
dlscussed some general guidelmes for usmg groundwater flow models on sites 
contammated with radioactive substances He emphaslzed that the U S EPA only 
provided general guidelmes for model selection and use, and does not mandate which 
models are to be used 

The Semor Groundwater Modeler mdicated that there has not been nor w d  there be any 
groundwater program code written by hls group Rather, reputable public do- 
software 1s currently bemg used which ensures code testmg has been conducted Once 
software 1s loaded, all example problems are run to verrfy the proper ustallation of the 
software Field verification (1 e , calibration) of any model 1s standard pramce for all 
groundwater modelmg efforts at RFP 



0 GW4 HYDROGEOLOGIC CBARACTERIZATION OF 
RCRA AND/OR CERCLA SITES 

OBJECTIVE REOUIREMENT Act~ons should be I.U progress for hydrogeologic character- 
moon of mdividual Solid Waste Management Umts 
(SWMUs) and m m v e  waste sites identdied either through 
a RCRA Fachty Assessment (RFA) or a CERCLA Preluni- 
nary AssessmentISite Inspeaon (PNSI) 

DOE 54003, Hazardous and Radioactive Mxed Waste 
Program, requires compliance mth RCRA 

DOE 5400 4, Comprehensive Enwonmental Response, 
CompensaQon and Liability Act Requirements, requlres 
DOE facilibes to comply wth apphcable pomons of 
CERCLA 

Extstmg consent decrees or orders or penrut requirements 
from local, state or federal regulatory agencies may set forth 
compliance schedules for SWMUs and mamve waste sites 

I. 

27. A wntten plan for hydrogeologrc charactenzabon has been prepared. The 
plan contruns specific goals for each phase of the site charactenzabon. The 
goals are related to obtaining data from tests, measurements and analyses 
needed to design and implement a Groundwater Protecbon Strategy. 

II. PRIMARY REGULATORY DRnTERS 

CERCLA 
Colorado Hazardous Waste Act 
DOE Order 5400 1 
DOE Order 5400 3 
DOE Order 5400 4 
IAG 
RCRA 
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III. BASIS 0 F OPINIO N 

Documents Reviewed and Personnel Interviewed: 

Well Evaluataon Report &a$ ( S  M Stoller Corporat~on, et @ , 1993) 
Interagency Agreement (DOE et al , 1991) 
EMD Operatmg Procedures Mima1 No 5-21000-OPS-GT Volume III - Geotechnical 

Final Ground-Water Assessment Pkm (DOE, 1993) 
Final Phase I RFILW Work Pkm for OU 9 (EG&G, 1992a) 
Dr@ Final P h e  I W I ,  Work P h  for OU 5 (DOE, 1992) 
"Techcal Memorandum No 9,'' Final Phase I RFILUI Work Pkm for OU 5 (EG&G, 

"Techcal Memorandum No 8," Final Revised Phase II WIN Work Pkmcfbr OU 2 

(EG&G, 1993c) 

I 

19931) 

(DOE, 1993a) 

Interview with OU 5 and 6 Manager, EG&G 
Interview wth OU 3 Manager, EG&G 
Interview with Industrral Area IM/IRA Project Manager, EG&G 
Interview with Semor Hydrogeologist, EG&G 
Interview wth Groundwater Program Manager, EG&G 

Discussion; 

Ths cntena is assumed to apply only to idenMied Individual Hazardous Substance Sites 
(MSSs) and maCtlVe waste sites that fall under the purview of RCRA and/or CERCLA 
as outlrned m the Audit Objectwe GW4 For the purposes of th~s cntena, the word 'Isite" 
is assumed to apply to mdividually idenflied OUs CharactemaQon of the overall RFP 
site is more fblly d~~cwsed m Audrt Objectwe GW3, Cntena 16 through 19 

IV. FINDINGS 
~ 

As requved by the IAG, wntten plans for hydmgeologc chamtmzabon of mdivrdual 
MSSs (which IS an RFP term roughly equivalent to SWMUs at other R W C E R C L A  
sites) and mmve waste sites are incorporated into Phase I RFVRI Work Plans for 
individual OUs Dependmg on the results of Phase I mvesttgations, addibonal 
mvesbgatory work may be pesformd as part of Phase II RFYRI efforts 
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Phase I RFIM Work Plans e m t  for all identtfied OUs, however, rndividual MSSs wthm 
OUs are typically not hydrogeologically charactenzed separately from the overall OU 
OUs whch have conducted site-specfic hydrogeologic charactemhons m order to guide 
remedial achon plans for these sites mclude OUs 1 ,  2, 4, 5, 6, 7 and 11 Other OUs, 
mcludmg OUs 8, 9, 10, 12, 13, 14 and 16, depend pnmarily on the sitewde data that 
have been generated OU 3 (off-site releases) has not been hydrogeologcally character- 
ued, and OU 15 (wide buildmg closures) does not warrant hydrogeolopc charactema- 
tion at b s  tune It should be noted that OUs 8, 9, 10, 12, 13 and 14 are bemg addressed 
concurrently as an "Integrated" OU due to the substantral overlap among rndividual OUs 

A review of the Well Evaluation Report Drafi, GPMPP, Background Geochernisny Report 
and mdividual OU Work Plans rndicates that some deficiencies do exlst in the collection 
o f  site-speclfic hydrogeologic data 

Well coverage of the Industrial Area appears madequate to completely characterne 
all mdividual MSSs mthm the Industrial Area or to characterne UBC Additronal 
hydrogeologic charactemahon withm the Industnal Area is needed 

Site-specfic hydraulic conductivities, permeabhes and porositres have only been 
determmed at some OUs Other OUs rely on sitewide values that have not been 
confirmed wthm the OU 

Fractures and fault zones are noted on geologc logs but charactemation o f  these 
zones wth respect to contamed matenal, and the extent and dlrecbon of  the 
fracture zone and its potentral to funcbon as a contarmnant flow path, has been 
llmlted 

Geologc loggmg (1 e , soil profiles) of the vadose zone w h  the Industnal Area, 
and pmcularly associated wth test pits planned along the Agnment of the 
ongml process waste h e s  (OPWL) (OU 9), has generally not mcluded a 
detemmatron of physical parameters (conductwity, permeabdity, porosity) whch 
govern percolatron rates 

The extent of cahche matenal and its mpact on groundwater quality and quanbty 
has not been fully charactenzed on either a sitewde or site-specfic basis 

Sitewide hydrogeologc c h a r m o n  efforts have also been conducted, and support the 
RFIM work efforts at rndividual OUs These sitmnde efforts rnclude the 1993 Well 
Evaluation Repr t ,  the Background Geochexucal CharactemaQon reports and the 1992 
Sitewiak P h e  II Geologc Cbacteenzafion Plan, among others None of these plans 
or reports are MSS- or OU-specrfc, but they do support the sitmnde GPMPP 
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mstoncally, it appears that hydrogeologic charactemtion efforts at mdividual OUs were 
conducted rndependently of sitewide efforts, due to site-speclfic requlrements whch are 
dlfferent from those of the sitewide program Tbere has been httle coordmahon between 
mdividual OUs and the sitewde program The Geosciences Division IS attemptmg to 
correct ths situation by requmg theu sign-off on all well permits and well construrnon 
drawmgs As discussed III Cntena 9, a formal procedure to this effect IS not xn place and 
is needed 

In summary, wntten plans for hydrogeologic charactemahon have been prepared xn 
accordance with IAG requlrements Each of these documents contam specfic goals 
Although extensive hydrogeologx data have been gathered to adequately characterne most 
mdividual RCRA and/or CERCLA sites, additional characterizaQon of fault and fracture 
zones and vadose zone soil profiles is recommended Additional wells are also 
recommended wthm the Industnal Area to provide better characterization of hydrogeolog- 
IC conditions m the vicmty of speclfic MSSs 
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GW4 HYDROGEOLOGIC QMRACTERIZATION OF 
RCRA AND/OR CERCLA SITES 

CRITERIA 

28. All on-site sources or potential sources of contamination have been identified 
based on RFA, PNSI or related investigations of both production and waste 
management operations and off-site contamination that has resulted from on- 
site sources has been identified. 

PRIMARY REGULATORY DRIVER 

CERCLA 
Colorado Hazardous Waste Act 
DOE Order 5400 1 
DOE Order 5400 3 
DOE Order 5400 4 
IAG 
RCRA 

BASIS OF OPINIO N 

Documents Reviewed and Pers onnel Internewed; 

Historical Release Report (DOE, 1992a) 
Well Evaluation Report Drrrft ( S  M Stoller Corporabon, et al , 1993) 
Interagency Agreement (DOE et al , 1991) 
Draff Comprehensive Environmental Assessment and Response Program (DOE, 1985) 
Grmruiwater Protechon and Monitoring Program PIan (EG&G, 1993e) < 

p/ 

Thts mteaa reQwres that sources or potentml sources of groundwater wntammabon be 
identrfied rn a manner that ensures these soufccs are rncluded rn sitewide investigaQod 
remedlabon plans 
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N FINDINGS 

Accordmg to the GPMPP, the Comprehensive Environmental Assessment and Response 
Program (CEARP) of 1985 onglnally idenMied 178 S W s  as sources or potential 
sources of contauunabon at RFF These 178 sites were mcluded I.II an Appendlx to the 
RCRA Part B p a t  apphcabon m 1986, and were mcorporated lnto the LAG as MSSs 
m 1991 These 178 MSSs are grouped mto 16 OUs for characternabon and remediabon 
purposes 

The HRR, requued by the LAG, was mtended to identdj all spills, leaks, madents, etc 
by whch contammabon could have come to be located at a discrete locabon at RFP or 
at off-site locahons l h s  HRR 1s currently bemg revised to rnclude au releases and 
address comments received from the regulatory agencies Some new release sites that 
quallfied as MSSs were idenflied m the HRR. These release sites have been added to 
exlstmg OUs or could be addressed as a new OU The "new" MSSs idenMied m the 
HRR were relatwely m o r ,  however The general consensus among site and regulatory 
personnel is that all major sources or potentd sources of contammatson have been 
idenflied 

Outside the RFP Industrial Area, mdividual MSSs and mactwe waste sites whch are 
sources or potenbal sources of contammabon have been adequately idenflied and are 
bemg, or wd1 be charactenzed and remediated as part of specdic OU acttons W i t h  the 
RFP Industrral Area, there is substanbal overlap between the OUs (OUs 8, 9, 10, 12, 13 
and 14) such that a consol~dated, or "mtegrated" approach is berng used to characterne 
and address contammated or potentdly contammated areas Of part~cular note IS the 
presence of UBC, whch has been documented by vanous programs and mcidents The 
source of tlvs UBC, whether from h t o n c  releases, past practms or current operatsons, 
and the discrete locaoon of t h ~ ~  contamnabon have not been idenMied to date 

Source control programs to mvestsgate the water qual19 of foundatson dram effluents and 
buddmg sumps, to iden* buddmg floor drams that are connected to sewer he, and to 
iden* the locabon and contents of all above-ground and underground storage tanks are 
m place However, these programs are not coordmated with OU chamctmmhon actmtses 
or mth the sitemde groundwater momtomg program 

Potenbal new contammant sources rewltmg from D&D of buddrngs have not been 
idenWied as yet Ths need has been noted by the TSIP, wluch IS developrng requue- 
ments for conductmg D&D act~vltses The TSIP has also noted that there are currently 
no procedures 111 place to mplement specfie groundwater momtonng requirements for 
mdividual budcllngs As part of the Industnd Area IM/IRA, general recommenhons 
regardmg groundwater momtonng dunng D&D wdl be developed 
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Accordmg to the OU 3 Manager, charactemahon of off-site surface soils, reservon 
sedment and surface water quallty IS complete, although the fmal RVRFI report has not 
been pubhshed Charactembon and momtomg of the hydrogeology and groundwater 
regme beneath Great Western Reservorr (GWR), Standley Lake, Mower Reservou, and 
Walnut Creek and Woman Creek east of Indiana Street were judged to be unnecessary by 
the OU 3 RFI/RI work plan and were not conducted No wells were d d e d  to confirm 
off-site hydrogeology east of Indiana Street One well below each of the two major 
downstream reservous (Standley Lake and GWR) was mtalled specfieally to momtor 
potenhal solute transport through reservon seclments No momtonng of off-site pnvate 
wells has been conducted 

In summary, all major on-site sources have been idenflied, however, sources of 
contammabon associated with bulidmgs wthm the Industrial Area have not been located 
precisely enough to allow remedrabon or other control amvibes Informahon from other 
programs, partmlarly the Dram Identdhhon Study, and the Underground Storage Tank 
program, has not been used for OU charactmzabon amvibes or by the s i m d e  
Groundwater Momtormg Program Charactemahon of off-site contarmnabon resultmg 
from on-site sources and events has been completed and no addihonal off-site character- 
Lzabon is planned 
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GW4 HYDROGEOLOGIC CHARACTERIZATION OF 
RCRA AND/OR CERCLA SITES 

29. The contaminants of concern have been defined as a result of specific studies 
of SWMUs or inactive waste sites or from routine sampling based on the site 
environmental monitoring program. 

PRIMARY REGULATORY DRIWR 

CERCLA 
Colorado Hazardous Waste Act 
Colorado Water Quality Control Act 
DOE Order 5300 1 
DOE Order 5300 3 
DOE Order 5300 4 
IAG 
RCRA 

BASIS OF OPIN ION 

Docum- Reviewed and Personnel Interviewed; 

Chijlcattons and Water Quality St&& for Ground Wder (CDWWQCC, 1993) 
Groundwater Protechon and Monitoring Program P h  (EG&G, 1 993 e) 
Interagency Agreement (DOE et al , 1991) 
IM/IRA Decision Documents for Operable Umt 1 and Operable Umt 2 
Final Phase Z RFIM Work PIanfir OU 9 (EG&G, 1992a) 
Draft Final Phase I R F I m  Work P h  for OU 5 (DOE, 1992) 
"Techcal Memorandum No 9," Final Phuse I RFZM Work Prim fir OU 5 (EG&G, 

"Techcal Memorandum No 8," Final Revised Phase 11 W I N  Work Pkanfbr OU 2 

Well Evaluotron Report Dr@ ( S  M Stoller Corpor&on, et al , 1993) 

19931) 

(DOE, 1993a) 
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l 

I 

For the purposes of thls cntena, only the identdkatton of contammants of concern was 
evaluated Ths cntena does not consider the adequacy of the stat~st~cal methd wed to 
determrne a contarmnant of concern In additton, a SWMU IS considered to be the 
equivalent of an MSS 

. 

IV. FINDINGS 

A prehmmary lrst of potenttal contamman@ of concern at an mdividual OU IS developed 
from hstoncal knowledge for use m OU-speclfic charactenzatton efEorts Once 
charactematton efforts are complete, a frnal list of contammants of concern IS determined 
as part of OU-speclfic remediabon plans Usmg thu process contaminants of concern 
were defined for the OUs I ,  2 and 4 Intern Remedial Act~ons, m documents whch were 
approved by regulatory agencies Individual contammants of concern are generally not 
determmed for mdividual MSSs w b  an OU because the process of groupmg MSSs 
mto OUs considered the smilmttes rn contammint charactemtxs Fmal contammant of 
concern lists for OUs sttll m the assessment (e g , RVFS) stage have yet to be completed 
Data from both OU-spec& wells and sitewide network wells selected as applicable to 
that OU are used m determwg contarmnants of concern 

To provide an adequate level of coverage, all wells are currently sampled for an extensive 
analyte list approved by DOE, that mcludes all parameters of interest on a si-de basis 
and does not consider OU-specfic condittons The WeZZ EwZuataon Report Dr@ 
proposes a change m the analyte list to make it more specfic to mdividual wells 
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GW4 HYDROGEOLOGIC CHARACTERIZATION OF 
RCRA AND/OR CERCLA SITES 

CRITERIA 

30. The rate and extent of groundwater contaminahon attributed to the facihty 1 

or affecting the facility have been defined, including off-site sources or off- ~ 

site migration of con taminants. 

/ 
PRMAR Y REGULATORY DRIVER ~ 

Agreement 111 Prmciple 
CERCLA 
DOE Order 5400 1 
DOE Order 5400 3 
DOE Order 5400 4 
IAG 
RCRA 

BASIS OF OPINION 

Documents Reviewed and Personnel Interviewed: 

Groundwater Protechon and Morutonng Program Plun (EG&G, 1993e) 
Well Evaluacon Report Dr@ ( S  M Stoller Corporation, et al , 1993) 
Interagency Agreement (DOE et al., 1991) 
Final Ground Water Assessment Plan (DOE, 1993) 
Final Phase I RFI/RI Work Plan for OU 9 (EG&G, 1992a) 
Agreement in Principle (DOE and State of Colorado, 1989) 
EMD Opermng Procedures Manual No 5-21MU-OPS-GT Volume I - Final Operatlons 

(EG&G, 1993a) 

Interview with Manager, Integrated OU, EG&G 
Interview with Manager, Groundwater Program, EG&G 
Interview with Project Manager, Industrlal Area IM/IRA, EG&G 
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Discussion: 

"hIS critern IS assumed to apply only to individual SWMUs and mactive waste sites, and 
not to the overall RFP site For the purposes of t b  critern, "facllity" 1s defined as a 
specific RCRA or CERCLA site, whch m the case of Rocky Flats means an identified 
OU Sitewide =sues regardlng 
groundwater movement are addressed m Critern 16-20 

"Off-site" means outside the boundaries of RFP 

IV. FINDINGS 

As described 111 Criterla No 20, boundary wells momtor on-site and off-site contami- 
nants Based on the avallable mformation, groundwater quality at the OUs has not been 
mpacted by off-site sources In addition, review of the Well Evaluation Report Draft 
mdicates no off-site migration of contammts m groundwater has occurred from any 
OU Isolated detections of contamlnants have been recorded at the Indlana Street wells 
These detections were either not repeated durmg subsequent samplmg, or were not 
traceable to an OU 

The rate and extent of groundwater contammation appears to be adequately defined on 
an OU-specific bass, with the exception of OUs 8, 9, 10, 12, 13 and 14, which are all 
located w i b  the RFP Industrd Area Due to the close proxmity and overlappug 
nature of many OUs and the random placement of wells withm the Industrial Area, the 
groundwater momtormg program 1s unable to confirm the rate and extent of groundwater 
contammation attributable to specific OUs withm the Industrlai Area In addition, the 
extent of potentlai crossantammation between IHSSs has not been defined This 1s the 
prunary reason why the Industrial Area and its assocnted OUs are bemg addressed 
concurrently rather than as dlstmct entlties 

IHSSs withm the Industrlai Area generally unpact the vadose zone to a much greater 
extent than they mpact groundwater dvectly Thus, the most ldcely groundwater 
contammbon scenario mvolves water percolatmg through contammated sorl ma teds  
pnor to reachrng the water table Flow paths and percolation rates w i t h  the vadose 
zone of the Industrd Area have not been defmed, and accordmg to the Field Sampllng 
Plan for OU 9, sod samples for the d e t e m b o n  of hydraulic parameters (porosity, 
permeabrlity, conductmty) are not specified as part of Phase I characterization efforts 

OU work plans are designed to detect the necessary charactermbon to estmate the rate 
and extent of groundwater contam~nation migrabon The rate and extent of contarmnant 
mgrabon at OU 1, 2 , 4 , 7  and 11 have been defined However, addibonal work may 
be needed at OUs 7 and 11 



Investigations of the location of faults and fractures, sitewide or w i b  mdividual IHSSs 
or OUs, and the effect on contarmnant transport are just beglnnlng Additionally, review 
of the 1993 Well Evahnon Report Or@ mdicates potentd vemcal migration of 
contamlnation has not been fully characterd 



*. 



ADDITIONAL GROUNDWATER CRITERIA COMPLIANCE REVIEW 

I 

It. 

I 

m. 

CRITERIA 

31. What does 10 CFR 834 require and how do these requirements differ from 
Order 5400.1? Does EG&G have a system to track other upcoming 
regulatory changes? 

PRIMARY REGULATORY DRIVER 

DOE Order 5400 1 

BASIS OF OPINION 

Documents Reviewed and Personnel Intemewed: 

Interview with Manager, Groundwater Program, Geosciences Division, EG&G 
Interview with Division Manager, Geosciences Division, EG&G 

On March 25, 1993 DOE pubhshed a proposed rule regardmg Radiation Protection of the 
Public and the Envuonment The rule covers four basic areas whch are set forth 111 
Subparts B, C, D and E and IS mtended to protect the public and the envrronment from 
releases of radioamve matend from DOE facihbes Subpart E wdl essenaally codlfy the 
envrronmental momtomg and groundwater protection requrrements of DOE Order 5400 1 

Subpart E, entitled Envrronmental Radiological Protemon Program (ERPP), requlres that 
all DOE activibes be managed m accordance wth an ERPP for the operation An ERPP 
is to be compnsed of plans, programs and other procedures to protect the public from 
radiabon exposure from each DOE act~vity An ERPP is to mclude a Groundwater 
P r o m o n  Management Plan and Environmental Momtomg Plan 

Seaon 834 40 1 (e) of the proposed rule mcludes, wthout augmentatson, the requxements 
of DOE Order 5400 1 for unplementabon of a groundwater p r o m o n  program as 
documented m a Groundwater FVomon Management Program (GPMP) The elements 
to be mcluded rn the management plan are as follows The plan should 

1 Address the potenbal for radiological and, where appropnate, non-radiologmil 
contammaaon of the groundwater by a DOE amvity, 

2 Document the quahty and quanbty of the groundwater, 
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3 Identlfy possible sources of contammabon, 

4 Descnbe strateges for controhg contarmuahon, mciudmg preventwe and 
remediabon measures to comply wth applicable federal envuonmental laws and 
regulabons, and 

5 Descnbe measures for momtonng the groundwater 

N. FINDINGS 

The requlred elements of the plan are less mclusive than current DOE Orders (1 e ,  DOE 
Order 5400 1) M that they stnctly apply only to radioactwe matenals However, the plan 
is to address nonradiological materiaI, "where appropriate 'I The preamble c l d i e s  ths  
phrase by statmg that it is often not appropriate or effective to separate radiological and 
nonradiological elements M a groundwater protection program Therefore, to the extent 
possible, the GPMP should address both 

Secbon 834 4 0 1 0  requues development of an Envuonmental Momtomg Plan that 
mcludes, as one component, the groundwater momtomg also requlred by DOE Order 
5400 1 Although the requuement for groundwater momtomg rem- mtact m the 
proposed rule, the phdosophy b e h d  the momtomg program is now focused on 
quanMyrng potenhal exposures to the public from radioactwe matenals, and evaluatmg 
potenhal nupacts of DOE achvihes on the public and the envlronment The goals set 
forth 111 the proposed rule clearly mandate a comprehensive, hgh quality site-wide 
momtormg program that takes rnto account the potenbal for mtennedia transport of 
contammants 

The Geosciences Division currently does not have an mtemal (wthm EG&G) mechamsm 
to track upcormng regulatory changes that may mpact groundwater protectJon or 
momtomg requlrements There IS a contract m place to provide h s  service through 
December 31, 1993 EG&G also has an m-house hbrary whch receives vanous 
publicabons whch announce regulatory developments, but no one withn the Geosciences 
Divuion is assigned to track these publications 



ADDITIONAL GROUNDWATER CRITERIA COMPLIANCE REVIEW 

0 

e 

I. 

II. 

m. 

CRITERIA 

32. Do the source control programs at RFP cover all potentral sources of 
groundwater contaminabon or are there ongoing site operabons which are 
not monitored? 

PFUMARY REGULATORY DRIVERS 

DOE Order 5400 1 
Agreement rn Pnnciple 

BASIS OF OPINION 

Documents Rewewed and Personnel Intemewed: 

Groundwater Protection and Monitoring Program Plan (EG&G, 1993e) 
Environmental Management Requirements M m a l  @G&G, no date a) 
Spill Prevention Control CountermeasuredBest Management Practxes Plan (EG&G, 

EMl Operatmg Procedures M m a l  No 5-21000-OPS-GT Volume N - SurJime Water 

Agreement zn Princple (DOE and State of Colorado, 1989) 
RCRA Program Description (DrM) I-10000-EWQA (EG&G, 1993h) 

1992d) 

(EG&G, 1993d) 

Interview wth Coordmator, Dram Identrficaoon Study, EG&G 
Interview with Coordmator, Tank Management Plan, EG&G 
Interview wth Group Lead, Surface Water Division Regulatory Permittmg and 

Interview wth Manager, Underground Storage Tank Program, EG&G 
Interview wth Actmg Manager, RCRA Regulatory Programs, EG&G 
Interview wth Former Manager, RCRA Regulatory Programs, EG&G 
Interview wlth Performance Assurance Assessor, Transibon Standards Identrficabon 

Interview wth TechDlcal Admmstrator, Transibon Standards Ident&abon Program, 

Interview wth Laboratory Coordmator, Surface Water, EG&G 
Interview wth Manager, Groundwater Program, EG&G 
Interview wth h j e ~ t  Manager, Industrial Area IM/IRA, EG&G 
Interview wth Manager, Inkgrated Operable Umt, EG&G 

Comphance, EG&G 

Program, EG&G 

EG&G 
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Discussion: 

None 

IV. FINDINGS 

A smgle, W i e d  source control program does not exst at RFP The extensive mdividual 
source control programs that do m s t  were developed as part of a general envuonmental 
p r o m o n  strategy and are not designed to specfically address groundwater protecbon 
The major source control programs currently m place mclude 

1 
2 
3 

4 
5 
6 
7 
8 
9 
10 

The Waste Mmmmbon Program, 
The Chemical Inventory/Chemical Trackmg System, 
The Spill Prevention Control and CountermeasureBest Management Practices 

Incidental water control procedures, 
The Hauadous Waste Requirements M m a l ,  
Formabon and staffing of a Hazardous Materials Response Team, 
The Emergency Preparedness Implementahon P h  (EPIP), 
Operabon-specrfic or project-spedic Health and Safety Plans and SOPS, 
Tank Management Plan, and 
Dram Idenflicabon Study 

(SPCCBMPS) Plrm, 

These programs are designed to control and respond to spills or other new mcidents of 
contammahon after they have occured, and/or to mumme the potent~al for spills by 
elmmatmg potenbal contammabon sources to the extent possible These programs are 
not mtended to address mactwe waste sites (whch are covered under the IAG) or 
dlscontmued waste management and produdon operabons 

OU charactenzabon efforts and remedial achons are, m essence, source control amvibes 
at m m v e  waste sites Ongomg mtenm remedial acttons are bemg conducted at OUs 1, 
2, and 4 Groundwater protectton via contarmnant source removal IS a key component 
of each of these remedial amons MSSs and m m v e  waste sites whtch compnse OUs 
3, 5, 6, 8 through 10 and 12 through 16 will be remediated, If necessary, accordrng to 
IAG schedules Accordmg to mdtvidual RFI/RI work plans, both sttevnde and site- 
specrfic groundwater monrtonng wdl be used to iden* areas of concern where source 
control (1 e ,  remediabon) actmbes are requued Three OUs (4,7 and 11) are currently 
classrfied as actme RCRA lntenm status wts scheduled for closure and have site-specrfic 
groundwater monrtonng requrrements Source control actlwt~es at all OUs may be 
mplemented as part of future remedlabon or closure efforts based on the dormatson 
obtamed from groundwater momtonng acttwbes 
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New sources or potenhal sources of groundwater contammabon resultmg from facdity 
operations or modifications are generally not accounted for w i b  the Groundwater 
Momtormg Program The TSIP has idenMied that formal wntten procedures do not 
currently m s t  to ensure that future facility operabons, such as new construct104 closure 
of exlstmg (actwe) waste management facihbes, and D&D efforts, are coordxnated and 
consistent wth the Groundwater Proternon Management Program 

The TSIP has also noted that there are no procedures m place to lmplement groundwater 
protection and momtomg requrrements for exstmg buildmgs and operabons that are 
outside the scope of OU mveshgabons Previous mcidents, most notably the xncident 
mvolvmg orgmc chemicals (carbon tetracblonde) m the foundabon dram sump of 
Buildmg 559 and hgh enriched urmum counts m foundation dram water at Buildmg 886 
pornt to the fact that past operations resultmg m UBC are potenbal sources of groundwa- 
ter contamrnabon The sources of UBC, 111 general, have not been located and momtormg 
wells adjacent to buildrngs do not exlst to assist with ths effort 

With respect to UBC, some water quality mformabon is aviillable from a foot- 
mglfoundatxon dram samplmg program conducted by the Surface Water Division (SWD) 
Although t h ~ s  mformabon is mcorporated mto the WEDS data base, both the S W D  and 
Geosciences Divlsion codm that the data are not generally or routmely trmmtted to 
or coordmated wth personnel managmg the groundwater momtonng program The 
ongomg Industnal Area IM/IRA is evaluatmg future momtomg optxons for footmg dram 

SWD also has a Tank Management Program m progress whch is designed to perform 
mtegnty assessments and mventory the contents of all above-ground tanks Appromate- 
ly 1,500 of an expected 4,000 tanks have been completed Ths mformation would also 
be usefbl for evaluatmg therr potentxal as sources of groundwater contammatIon, however, 
as wth the foomg dram, th~s mformabon is not coordmated wth the groundwater 
momtonng program 

In additIon to the S W D  above-ground tank program there is also an Underground Storage 
Tank (UST) program admmstered by the RCRA Regulatory Programs Group accordmg 
to RCRA and UST requirements Groundwater momtormg IS not conducted as part of 
t h ~ ~  program, nor is it requrred Ths program has a lunited scope, 1s specrfic to 
hazardous waste and petroleum storage tanks and does not mclude underground tanks that 
are considered smtary waste tanks or stnctly radioactwe Apprownately 22 amve 
petroleum USTs and approxlmately 44 maave hazardous waste USTs have been located 
However, only the 22 actwe petroleum USTs are bemg managed by the UST program 
Accordrng to the UST P r o m -  Manager, no releases from any of these 22 tanks have 
been discovered, and all of these tanks are scheduled for replacement or upgrade by 1998 
The 44 mactwe hazardous waste tanks are Scheduled for closure under the IAG and are 
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therefore not actively managed m the UST program Non-RCRA USTs (e g , strictly 
radioactive) have been located but are also not mcluded m the UST program 

Although some momtomg wells (generally shallow wellpomts) have been mtalled around 
specdic tanks, these wells were mtalled for specfic purposes unrelated to the sitewide 
groundwater momtormg program, and well coverage m the vicmty of all USTs is 
mcomplete It is unportant to note that groundwater momtonng for actwe or underground 
storage tanks is an opbon but is not requlred by regulatron S d a r l y ,  unless a tank 111 

question is bemg closed under RCRA closure rules and contammatron IS expected to 
remam III place, groundwater momtonng for mactwe tanks is also not requued 

In summary, source control programs at the RFP are not designed to cover all potentral 
sources of groundwater contammabon These programs generally target ongomg 
operations and abdicate responsibility for rnactrve waste sites, prewous contammatron 
events, and current and abandoned storage facilibes to other programs None of these 
other programs are adequately coordmated with the groundwater momtonng program 
Fonnal procedures to evaluate groundwater proternon concerns m the conduct of current 
and future operabons are lackmg Charactematron and momtormg of under-buildmg 
contamination is a major deficiency 



ADDITIONAL GROUNDWATER CRITERIA COMPLIANCE REVIEW 

CRITERIA 

33. Does RFP have an appropnate management structure and data management 
systems to ensure rmplementat~on of source control programs? 

PRIMARY REGULATORY DRIVER 

DOE Order 5400 1 

BASIS OF OPINION 

Documents Rewewed and Personnel Interwewed: 

EMI Operating Procedures M m a l  No 5-21000-OPS-GT Volume I - Field Operations 

EMD Operating Procedures M m a l  No 5-21000-OPS-GT Volume II - Groundwater 

EMD Operatrng Procedures Manual No 5-21000-OPS-GT Volume III - Geotechnical 

EMI Operatmg Procedures M m a l  No 5-21000-OPS-GT Volume N - Sujace Water 

(EG&G, 1993a) 

(EG&G, 1993b) 

(EG&G, 1993c) 

(EG&G, 1993d) 

Interview wth Environmental Sample Tracker, EG&G 
Interview wth Techcal Admirustrator, Geosciences Division, EG&G 
Interview wth Supervisor, Operatlons Techcal Support, EG&G 
Interview wth Manager, Groundwater Program, EG&G 
Interview mth Project Manager, Industrial Area IM/IRA, EG&G 
Intervrew with Acting Manager, RCRA Regulatory Programs, EG&G 
Interview wth Group Lead, Surface Water, Regulatory Pemittmg & Comphance, EG&G 
Interview with Coordmator, Surface Water Laboratory, EG&G 
Interview wth Coordmator, Out-of-Specdicabon Program, EG&G 

Discussion: 

None 
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lV. FINDINGS 

As discussed m Cntma No 32, a smgle, d e d  source control program does not m s t  
at RFP Management of mdividual source control programs and amvibes is fragmented 
among vatlous funmonal orgammons Waste Management operabons and the Waste 
Mmmmbon Program are admmstrabvely managed by the Waste Operabons/Waste 
Management orgamzabon Admmstrabve management of the SPCC/BMP Plan, 
mcidental waters program, (above-ground) Tank Management Program, Footmg Dram 
Samplmg Program, and Dram Identdkabon Study reside w i t h  the Surface Water 
Division of the Envlronmental Proternon Management (EPM) orgamzabon The 
Underground Storage Tank Program is managed by the RCRA Regulatory Programs 
Group of the Waste Management orgmzaaon Operable Umt mvesbgations and 
management of remedial amons are conducted by the Remediabon Project Management 
Division of ERM whde management of the sitewide groundwater momtormg program is 
consolidated m the Envuonmental Science & Engmeemg (Geosciences Division) of 
ERM 

Informabon on geologic/litholopc features afktmg groundwater protemon is generally 
consolidated and managed wittun the Geosciences Division The Geosciences Division 
also coordmates the mappmg of contamrnant plumes and groundwater potenbometric 
surfaces Surface topographc maps, site maps, and construmon drawmgs of faciliQes 
(buildmgs, underground ublitIes, surface lmpoundments and ditches, etc ) are mamtamed 
by the Facllit~es Engmeemg orgamzabon 

Data on waste management and/or produrnon operabons are generally created and 
admmstratwely controlled wthm mdividual waste management or produmon groups 
These data are loaded mto the Waste and Envlronmental Management System (WEMS) 
data base to constantly track the generabon, volume, and storage locabon of all waste at 
RFP These data are recuvered from WEMS, 8s appropnate, by RCRA Regulatory 
Programs personnel who then forward them to regulatory agencies m accordance wth  
RCRA and CHWA reportmg requlrements These data are generally not readily avmlable 
to groundwater momtomg program personnel 

Data collected as part of environmental mtoratIon and p r o m o n  amvibes are 
consolidated m the RFEDs Thts system IS managed by the Data Management Group of 
ERM but can be accessed, as needed, to support source control programs 

Numerous maps have been generated to cross-reference momtomg well locabom with 
MSSs, OUs and surface geoloBc features No s d a r  mappmg was found whch 
documents the relabonshp between the groundwater momtomg network and waste 
management operabons areas, above-ground and underground tank locations, footmg dram 
or bulldmg sump locabons, former produchon operat~ons areas, or current RCRA rntenm 
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status treatment and/or storage facdity locahons, all of whch have the potentd to lmpact 
groundwater 

In summary, although it appears that an appropnate management structure exists, and 
appropnate data management systems are m place, both areas suffer from fiagmentahon 
of responsibihty and a general lack of coordma&on among groups Implementat~on of 
source control programs for the promon of groundwater would benefit fiom addihonal 
mappmg of activities and facilihes havmg potenixd mpacts on groundwater, and from 
better communtcahon of groundwater-related mformabon generated by other programs to 
the Geosciences Division 
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I 

II. 

m. 

Iv. 

CRTTERZA 

34. Is there a sitewrde data management system with appropnate data entry 
quality control checks? 

PRIMARY REGULATORY DRIVERS 

None 

BASIS OF OPINION 

Documents Revlewed and Personnel Interviewed: 

General h&ochemistry and Routine Analyt~cal Services Program P h  (EG&G, 199 1 c) 

Interview with Manager, Groundwater Program, Geosciences Div~~ion, EG&G 
Interview wth Project Manager, Well Evalziatzon Report, Stolier Corporabon 
Interview wth Data Management Specialist, Stoller Corporabon 
Interview with Project StafT, Stoller Corporabon 
Interview wlth Manager, Sample Management Office, EG&G 

Discussion: 

The mtent of th~s quesbon is to determme not just that RFP has an operatmg data 
management system, but that h s  system can produce htgh quahty, m a t e  data reports 
to support a wide vanety of data users 

FINDINGS 

Analpcal data analyzed by off-site contract labs IS managed m RFEDS TIUS system has 
evolved from a PC-based spreadsheet to a soph~st~cated database wtb 35 lstulct 
mformabon fields Deficiencies regardmg the management of data collected by the 
groundwater momtonng program fall mto the followmg two categones (1) A lack of 
commurucabon between data entry and the mtended data users, and (2) problems 
associated wth the format of data that IS entered mto and extracted from RFEDS 

Many of the formattmg problems have been corrected m data entered mto RFEDS after 
September 1992 Recent data users report that the only dflicultm wth post 1992 data 
are an occasional result column that contarns a zero or IS blank RFP has developed a 
senes of automated routrnes to check for data entry errors or other unrecogmzable codes 
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or characters Laboratories are now requlred to use a certam hst of lab qualifier codes 
At the tune of data entry, a program automaocaliy checks the data field to identrfy any 
codes that are not contamed w b  the specfied list Another automated program checks 
to ensure that proper and consrstent wts are reported for each media Formattmg 
problems wth hrstonc (prior to September 1992) data are numerous, and si&icantly 
Sect  the usabhty of pre-1992 data recovered from WEDS These problems are 
discussed KI the specfic comments sectron below 

1 

2 

Concern 

There 1s no procedure m place that automaocally idenMies samples with 
exceedances When anaIyt~caI data are compiled KI WEDS, the responsibihoes 
of the RFP lab protocol group cease Responsibility for actually exammg the 
data seems to rest entuely wth vmous program managers It is not hard to build 
a scenano m whcb exceedances at a certam locatron are not notzed unmediateiy, 
perhaps because of a change m project manager personnel 

Recommendation 

Such a situabon would not m e  rf every project were subject to an Out-of- 
Specrficabon (00s) procedure slrmlar to that at the four Indiana Streeet boundary 
wells, so that exceedances were flagged rn a manner that necessanly bmgs them 
to the attenbon of some responsible party The 00s flaggmg process should be 
computer-automated Situabons other than numencal standards exceedances could 
also be flagged by computer For example, any water rn shallow alluvxal wells 
downgradient of the OU 4 french dram system would be of concern 

Concern 

Samples subject to 00s repomg must be rndicated by a check-mark m the 
appropnate box on the chamof-custody form Checkrng of the box IS performed 
by the field samphg personnel It WBS reported that the check-mark requrrement 
is often overlooked by the field person and the laboratory then does not exarmne 
the data for guidehe exceedances 
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0 
Recommendation 

Srnce problems with 00s reportmg are due to human error, it would seem that 
the procedure could be mtlated automatmlly by computer by using the RFEDS 
field for well identficatlon as the tngger 

3 Concern 

At present, there is no formal procedure for mformrng field teams of QA problems 
detected m field blanks Because they were not notrfied, they potentmlly could 
contmue to use water for decontammation and QNQC that has been d e t e m e d  
to be unsuitable 

Recommendation 

A standard procedure is needed for bmgmg relevant QA problems to the attentlon 
of field teams 

4 Concern 

On page 8, s a o n  2 10 of the GRRASP, subcontractors are dlrected to submit 
mstrument d w o n  h t s  (IDLs) for each sample However, thls mfonnauon 
does not seem to find its way rnto the RFEDS data base @fib i t  V, page 125) 

Recommendabon 

Smce RFEDS data IS the form most Wrely to be used by anyone stattstmlly 
analyvng lab results, an IDL field should be added to the database We were told 
that rn IDL field 1s bemg requlred m the new Version 3 0 of GRRASP 

5 Concern 

On page 3, Semon 2 13 of the GRASSP, subcontractors are duected to submt 
m m u m  detectable act~vit~es (MDAs) for each sample However, this 
mformabon does not get mmrporated mto the RFEDS data base @&bit IV, page 
77) 
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I Recommendation 

A sitewide decision needs to be artmlated regardmg the appropnate use of 
qualsied data and unvahdated data 

9 Concern 

WEDS contam numerous duplicate records of an tndividual sample Th~s 
duphcabon mses from several circumstances Data received from the off-site labs 
is entered rnto WEDS prior to validation by QuantaLex The same sample sketch 
is then re-entered after validabon by QuantaLex, thereby creatmg a separate record 
for the same sample number Addmonally, samples that are reanalyzed after 
dilubon because the calibrabon cume was exceeded m the fmt analysis are re- 
entered as a separate record In the mtance of multlple dilutions, up to four 
records can exlst for a smgle sample Although over 30,000 such duphcate 
records have been purged from the database, many duplicates stdl m s t  

Recommendation 

The origmal unvalidated sample record should be purged at the tune that the 
validated record is entered A procedure should be developed to clanfy use of 
duplicate records msmg from mulbple sample di1uQon.s The process of purgmg 
duplicate records should be contmued 
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ORDER 
DOE 5400.1 

1. 

2. 

3. 

4. 

1 

Y e r t l u l  llne denotes change. 

DtSTRIIUllON 
All EkprTbtntrl Eltrrnts 

WlflATEO BY 
Asrf rtrnt Secretary for Env l rcnmt ,  

Safety, rnd Hcrlth I 
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1 

I 

DOE s400.1 chg 1 
6-29-90 

(13) W3%1Al GENERAL #tf(;n CRlttRIA, of  4-6-89, which 
mral design criteria tot use in rcquirition of 

frcll Y tics. 
Lea i s  1 at ion. 

(1) Tftle 42 U.3.C. 2011, et s The Atomic Entrgy Act o f  
199, 8% Ucndtd, dti &$zer th+ conduct of rtooic 
8MW 8CthitteL 

(2) Tftlc 42 U.S.C. 7101, rtwnt o f  fmrgy 

responsibility to ensun 4Korpatrtion of natforal 
envfronmentrl protection pals fn the forulrtion of cm~tgy 
progtrts, and advance t h e  goal of rtstoting, ptotcction, And 
enhanclng tnvfronwntrl quality, and rstuting public health 
And safety. 

Orgrnttrtfon A c t ,  whi StAtUt0"y 

I Vcrtlcal lint denotes change. 

@ I  
b ,  

I 

1' 
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Tltle 42, U.S.C. 4321, $t SCQ., The Iationrl Lnvironncntal Policy 
Act of 1969, as amended, which establlshes broad national 
environmental pol Icy. 

Title 42 U.S.C. 7401, st sep.,  Tht Clean Air Act, as amended, 
which provides requirements to protect and enhance the quality of 
the Nation's air resources to  promote the public health and 
mlfan. 

Title 33 U.S.C. 1251, gt tea., The Federal Yatet Pollution Control 
Act, as amendtd, which provides rtqu4rments to rtston and 
srintrin the chemical, physical, and biological inttgri ty of the 
Nation's waters. 

Tf t l c  42 U.S.C. 6901, f t  stp.  , Solid Yastt Disposal Act of 1965, 
as amended, which authorizes the U S .  Enviroruaental Protection 
Agency (EPA) to regulate hazardous and solid uastts. 

Title 40 U.S.C. 9601, gt sep., The Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980, as amended, 
which requhres the idtntlficatlon, characterization, and cleanup 
of inactive hazardous waste sites by responsible part res; and, 
iaposes certain rtrponse and reporting nquinmnts for opcrat ions 
from which hazardous substances have been released. 

Titfe 42 U.S.C. 300, st stQ. ,  The Safe Drinking Yater Act, as 
amended, uhich authorizes €PA to promulgate regulations under two 
specific programs: the first protects the Nation's pub1 i c  
drinking water ruppl Ses; the second protects subsurface waters. 

T i t l e  16 U.S.C. 1451, u., The Coastal Zone Management Act of 
1972, as amended, uhich establishes and suppwts national coastal 
zone management pol icier. 

Title 16 U.S .C.  1S31, 9t stQ., The Endangered Species Act o f  1973, 
as mended, whjch ertrblfshts a program for the conservation of 
tndangtrtd sptciet and their tcosystems. 

Title I6 U.S C. 661, st seQ., The Fish and Ytldlife Coordination 
Act, 3s amended, which authorizes the Secretary of the Interior to 
provide assistance to and cooperate with public and private 
organizations in the development and protection of the Nation*s 
fish and wildlife. 
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Title I6 U.S.C. 470, $t tq . ,  The National Historic Preservation 
Act of 1966, 8s mended, uhich establishes the policy of the 0.5. 
Government to protect and presewe historical structures, s i  tes 
and artifacts. 

Title 15 U.S.C. 2601, m., %xic SubSt8nCeS Control Act, as 
mended, uhich provides requirements to safely regulate the 
manufacture, processing, distribution in coIMrce. use or disposal 
of chemical substrnces and mixtures whtch my present an 
unreasonab~e risk to either the public b d t h  or the environment. 

Title 42 U.S.C. 1996, g$ sen., The American Indian Religious 
freedom Act, 8s amended, which tstrblfshes 8 policy of the U.S. 
Covtrmnt to protect and preserve for Awrfcan Indians their 
inherent right of freedom of religion, fncloding access to sites 

71th 7 U.S.C. 136, u., The federal Insecticide, Fungicide, 
and Rodenticide Act, as amended, which authorizes €PA to 
procaulgate regulations governing the use and disposal of 
pest i cidcs . 
T l t l e  12 U.S.C. 1901, st scfi., The Noise Control Act of 1972, as 
amended, which estrb~ishes 8 means for coordination of Federal 
notst control research, sett ing naira emission standards, and 
providing infomatton to the general pub1 ic. 

Title 33 U.S.C. 1412, $t tu., The Marine Protection, Research, 
and Smctuatler Act, as mended, which regulates the dumping of 
materials into ocean waters. 

Title 16 U.S.C. 1273, gt SUI., The Wild and Scenic Rivers Act, as 
amended, which estrblishcs 8 nrtionrl wild rnd scenic rivers 
system to preserve m d  protect selected rivers of the Uation. 

I 

Title 42 U.S.C. 10101, )t. tu., The Nuclear Waste Policy Act of 
1982. as rmendtd, which provides for the development of 
repositories for the disposal of high-level radioactive waste and 
spent fuel , and to establ Csh a program of research, development , 
and demonstration regardipg the disposal of high-level radioactive 
waste and spent nuclear fue l .  

L 

1 
1 

I '  
1 
1 

I ,  
i 
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I (20) Title 42 U.S.C. 2021, e. sego, The low-level Radioactive U s t e  
Policy Act, as mended* which cstab~irher procedures for the 
implementation of compacts providing for the estrbl ishncnt and 
operation of regional disposal frcilitJes for low-level 
radioactive waste. 

(21) Title 42 U.S.C. 7301, st. ~ m . *  The Urrniua Hill failings 
Radiation Control Act of 1978, 8s ucndtd, which provrdes for a 
rcrncdral action program at selected inactive uranium rfll tailings 
s t t t s .  

(22) 71tle 42 U.S.C. 71% Note, The Department of Defense Authorization 
Act o f  1985, which statutorily pnscrlbes Executive erder 12344. 

c. &cut ivc  Ode rt. 

( 1 )  Executive order 12088, 'Federal Compliance with Pollution Control 
Standards,' of 10-13-78, which requires that all Federal 
facilities and activities comply with spplicrblt pollutton control 
standards. 

(2 )  Executive order 12344, 'Naval Nuclear Propulsion Program,' of 
2-1-82, which cstabl ishes an Integrated #mal Nuclear 9topulsron 
Program to be carried out by tu0 Org8nfZfiiOMl units, one in the 
U.S. Departnrent of the Navy m d  one jn the US. Department of 
Energy. 

(3) Executive order 12580, 'Superfund Implmcntatfon,' o f  1-23-87. 
which delegates to various federal officials the rtsponsibil i t i e s  
vested in the President for Implementing the Compnhansive 
Environmental Response, Compenrrtton, and LlabWty Act of 1980 
(CERCU or Superfund) and the Superfund kntnbptnts and 
Reruthorfr8tion Act of 1986 (SARA). [The Otdtr dehgattt aost of 
these respontIbitltits to the Adalnlstrrtor of Zhe Envimnwntal . Protectfon Agency (EPA), but tevtral are delegated to the heads of 
Federal agencies, including WE.] 

Office of Hanagement and Budget (W) Circular No. A-106, 
'Reporting Rtquir-nts in Connection with the Prevention, 
Control, and Abatement of EnvlmMcntal Pollution of Existing 
Federal Facilities,D of 12-31-74. 

(4 )  

d. ADD1iClblC State a nd Laca 1 Lea islation and RtQulrtlons In Yhlch bQE 
@erations are L o w .  
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(I) DOE'S .fin81 6uideltnet for Colllglimce with the NItfOn81 
Environm@ntrt h t k y  kt,. 52 47662, of 12-IS-87, rnd 
subsequent amendments, which estrbllsh fin81 guidelines for  
impllmnthg the procedurrl provistons of tht Nitton81 
fnvironwntrl Policy Act 8s nqulred by the Council on 
Enviromntrl Quality regulations. 1 

b 5. w. 
a. It is OOE policy to conduct its operrtlons in an environmentally safe 

and sound manner. PtoteCtjOn Of the environment rnd the public are 
responsibilities of p8+m"Jnt irgortmce 8 d  concern to DOE. A l l  DOE 
activities should nCogniZe a d  +ofhCt this concern rnd public trust. 
To that end, DOE I s  firmly C-itted to enturlng incorporrtlon of 
national environmentrl protection 9081s in the fonwrlrtion ad 
impltmentrtion of 001: progrUnS. It h8S equal comitment to rdvancc 
the goals of restoring m d  enhmclng mVlronmnt81 qurlity, 8nd ensuring 
public health. Accordfng1y, it 1s DOE policy to conduct the 
Dcpartwnt's operations In compllrnce with the letter and splrit of 
rppl iC8blt environmentrl statutes, regulations, and strndrrds. In 
addition, DOL is cmltted to good environmntrl unagnant of all its 
programs m d  at all its frcilltiat to comct exlsti envfro~acntal 

rntfcipate and address potentIr1 cnvlronmentrl problems before they pose 
a threat to the quality of the environaent or the public wt l fa re .  
Finally, it I s  DOE'S policy thrt efforts to wet ~nviron#ntal 
obligations be carried out consirtent1y rfro~s 811 operations and among 
a l l  field organrrrt~ons rnd progrms. 

problms, to mintrite r lsks to the snvlrorwwnt or pub 7 ic herlth, rnd to 

BJ 
b ,  

b. Uhrle responsibiltty for good tnVbOf~~nt81 unrgencnt is 8 Departmental 
one, envrromntal protection prrcticet will, of mcessity, be crrried 
out at the levels a d  locrtiont where many DO€ rctlvitits are perfamed 
by its management and operating contrrctors. Thus, although the 
kprrtmtnt will continue to 4ndmnify its wnr~ement and operating 
contractors for fines, penrlties, and other ~irbilities th8t are 
incurred pursuant to thew contrrcts 8nd not the result of willful 
misconduct or lack of good frlth, It 4s DOE pollcy thrt contrrctors will 
share the tkgrrtmnt'r CoaaPitRcnt to good envlronmtntal manrgmtnt. 001 
expects f t s  management m d  opetrtlng contractors to conduct their 
optrations 4n an environnntrlly sound manner that linits the r i s k s  to 
the environment-and protects the public health. DOE rll\ rctivtly 
oversee contractors' rctivities to 8SSUm compliance with this policy. 

I 

/ 43' 
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a. I n  recognitjon of  the environmental tignlficance o f  Depattwntrl 
acthities ruthorired by the Atomic Energy Act (Am), this Order 
addresses and, uf necessity, eaphrstzer rrquireaents for radiatton 
ptotection. I t  also i s  urttten to refbct the #)E organizational 
structure for operrtionr'that taptcwnt A U  actlvltits. I t  is 
understood md expected that other DOE elements, e+, powtr marketing 
admhistrationt, will dtslgn and unrge theit anvlronaental protection 
programs i n  such a runncr so as to be equivaltnt to mquinwnts 
contained i n  this  Order a d  fn compliance with rpplicrbte strtuter 
rtgulitions. 

11- 9-88 e 

and 

6. APPLICABILfTr. 

b. fffluent is any treated or untreated air  emission or l f q u i d  disthirtge 
P DOE s i te  or from a DOE facil ity. 

at 

b .  Envitomnental unagcrwnt activit ies of #)E are extensively, but no 
tnt in ly,  regulated by €PA, State, and local environmental 
Yhere these rgencits elerr1y exercise environwntal 
through pemitting and coapl ianct rdninistrrtive 

tstabl ish .nqui+ccncnts for those 
are not externally rtgulated, but tequlr, 
with DOE Orders that provide rpcclfic, 

sxttrnrlly Imposed regulrttont. 

to DOE, they establish and regulate required perfomance for 
tnviromntal protaction. This Ordtr 8nd other DOE rnviron#ntaI 
protect 1 on direct ives provide n q u i  -nts for sat 1 sfying these 

areas of environmentat protection. 

legislatively mandated 

requittmnts w i l l  be 

Inasmuch as this directtvc for themost part serves to  implement 

documentation, and 

of th i s  Order. 

U I S L A T T V E  AUTHORITI. 
and the Atomic Energy 
things, tht prottction of  the htalth 
tnvironrntnt i n  the conduct o f  the Dtprrtment's programs. 

DE F 1 N IT I ONZ . 

c. 

7 .  

8 

a. WE bDt 
dwected, or 
responsibility for Environment, 

- I 
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consists of two major 8Ct iV i t i t S :  effluent mnltoring and 
surveil lance. 

E n v i r o e  h t t c t i o n  S t m  i s  8 specified set of  roles or 
conditions concerned wlth: delineation of-procedures; deflnltior 
terns; specification of performance, deslqn, or operrtlons; or 
wasutvwnts thbt define the quantity o f  emlrslons, dlschrrges, 
nlerses  t o  the environment and the qual tty of  the enuironwnt. 

1 

envircmntal 

of 

or 

8 

Field Oraanirrtio n is  the first line DOE field element that carries 
organizattonrl responsibility for (1) managing and executing 
programs, (2) dirtcting eontrrctors who conduct the progrms, 8nd 
(3) assuring that environment, safety, m d  health arc integral 
eac9 program. 

Proaram Senior Offrcfrl tPSQl i s  a senior outlay program manager. 

C.  

d. 

the 

parts of 

and 

rttigned 

a. 

f. 

9. 

h. 

I 
1.  

J -  

00 s400.1 i f 09-88 

fflucnt Uon itoring I s  the collection and mrlyrls of  sampfe~, o 
kasuremnts of liquid rnd gaseous tffluents for the purpose of 
ehrrrcteri zing 8nd quant i fying contuinants , rssessing rrdi 8tlOn 
exposures of  members of the public, providing 8 l ~ r n t  to control 
effluents at or neat the point of discharge, 8 d  dananstrrting 
comptirnce With 8pp1 iC8blt StrndWdS 8d wmit ?eqUimaentS. 

Jnvi rotmentat S u w d l l a n ~  i s  the cotleetion and rnrtysis o 
direct aeaturments, of air, water, soil,  fdstuff, biotr, (L 

media from DOE sites rnd thelt environs for the purpose of de 
compltance wlth rpplicabte strdards and peralt ngulfeaent 
r8di8tiOn erposunt of mmbtrs of  the public 8 ~ ~ d  8SStS$ing t 
I f  my, on the locrl environment. 

nvironmtntal Occur rcnca it  any sudden or sustained davjatlo 
fngulated or planned perfomrnca at a DOE operation that has 
cnvirofwnentrl protection rnd cmpl iancc significance. 

E Contractor includes any prime contractor or rubeontrrcto 
the contractual provisions of 48 CFR Part 923.70, 48 CFR Par 
other contractual provisions where DOE has elected to  cnforc 
requ t remen t I by spec i f i c nagot i a ted contract provi t I on$. 

. 
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9. EsWNSIBILITIES AND AUTWRTTIEZ. The following responsibilities and 
tUthOrities, as we11 as those contained in DOE 5480.18, are assigned. 

a. Tht b b  Secretary (S-Z) has ovtrall responsibility and authority for mE prq%azr and m y  take necessary management actions to ensure safety, 
including diructing the curtailment and tusptnsion of operations. when 
In his or her opinion, such operation would result in undue risk. 

b. The Ass istrnt f c c w t v  fa r Envi mmne nt. Safety a nd-Health (EH-1) shall: 

Estrbl ish environmental protection pol i c i e s ,  guidance, 
requirements, and procedures for DOE operations. 

Pmvrde the central point for coordination among PSOs and field 
organizations, and interact with other agencies and groups in. 

(I) The development of interna’l DOE environmental protection 
polfcy, guidmce, and directives; 

(b) The development of environmental prottction regulations, 
standards, and requirements by Ftderrl and State regulatory 
igenc i er ; and 

(c) Tht review and canraent on proposed environmental legislation 
and regulation that my rfftct #)E operations. 

Conduct the envitanmnta1 survey program and follow-on audrtt of 
lane organizations in accordance with DOE 5482.18 and other 
cnvi tonmental mqui reaents . 
Direct the DOE National Environmental Pol fcy Act program, approve 
and concur in Ikprrtaental Environmental Inpact Statements and 
other UEPA documents, and assure Departmental cmpllmce with NEPA 
i n  accordance w i t h  DOE 5440. IC. 

Develop env.Sron#ntal torp1irnct policies, nquitcwnts, and 
proctdures for DOE operations including notification and reporting 
of significant environmental Occurrences. 

Coordinate the timely review, tTSOlUtiDn, and dissemination of 
significant environmental compliance issues (which w e  to be 
included in permit applications, rttthent agreements, consent 
decrees and Ordtrs, and lawsuits) and rehttd ictivitrtr for the 
Department with the Office of the General Counsel, affected PSOs 
and field organizations, in accordance r t t h  DOE 5400.2. 
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environtntrl 

(8) Coordinrte, 

(9) Revleu 8nd concur .(n pmgrrm 8 d  issued 
by r 8% nlattd to environmental 
more thrn one field orgrnlrrtlon 
lmplicrtions. 

(10) Curtril o r  suspend operrtions rt DOE faci1ittes, 
conditions dtscribed below, when 8 elerr and 
to workers or ambers of the public, as 
5180.18. (Clew and present 
could tertonrbly be 
plant workers or the 
or hazard can be ellminrted 

(a) Yhenever EH-I, in crrrytng out hlr or her resp nslbilities, 
deternines that the environmental, srfety, or ea1 th 
conditions at any DOE frc4lity present a clear rnd present 
drnger. fH-I shall notify the lkputy Secretary thrt such a 
deteratnation has betn ude. In rddttion, not ficrtion shall 
be provided to the PSO m d  the Wrd of the rpp oprirte field 
orgmization. Upon receiving such notiffcatio , the Herd of 
the Fie ld  Orgrniration Sh8'll trlte irmdirte IC ion to curtail 
or suspend the operation rnd mitigate the drng i r. 

(b) If appropriate action i s  not taken to curtail 
operation rnd aitigate the ldenttfied drnger, 
advise the Secretary. In the event thrt the 
unrvrilablt, EH-1 it 8uthotited to direct 
orgrnizrtlon to suspend or curtail an 
hat detemined is posing 8 ctrrr 8nd 

redelegated or rssurmd by acting 

danger hat been mitigated. 

(c) The ruthority refltcted in 

on 1-31-89, unless specifically nnewd. 

I 
I ,  

1 
t 
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a 

Issue guidance in cooperation with PSOs to field organizations for 
the preparation of long rrnge environmental protection plans: 
review those plans upon rubission by field organizations; 
coordinate the dtvtloprcnt of DOE-wide long range environmental 
protect ion plan. 

c. J+rwrrm fen lor  0 f f cci r l t  (PSOs) shall: 

Provide clear 8 d  explicft delegations of authority a d  
nrpons i bi 1 i ties for tmplemtnt fng DOE environmental protect fon 
programs. 

Ensure that approprtate environmental requirements are included in 
program pl rns . 
Advise EH-1, in a timely manner, of significant progrrmnrtic 
environmental i ssues requiring rerolut ion. 

Concur in significant envlronarcntrl compliance issues, such as 
compliance agreements and conttnt orders which may affect programs 
or projects under his or her Jurisdiction, 

in consultatton wfth W I ,  provide tnviromntal protection 
direction to field organirat9ons conrlrttnt with Departmental 
Orders and policltr, 

Provide oversight rnd, as appropriate, verify f i e l d  organization 
compliance with m y  cnviromntrl guidance provided by the PSO. 

Assure that program budget proposals include provisions to comply 
ufth tnviro~nntal protection rcquirtmtnts that are consistent 
with progrrras and projects identified in the OrJB CIrcular A-I06 
pollution plans and, as required by DOE 5480.18, take rpproprrate 
rwnagment acttons to Include adequate ESU resources for assigned 
functlons in budget proposals that incorporate results of the ESW 
upgrade proJtct ranking process. 

Participate with, rnd support EH-1 In preparing and coordinating 
Dtpartmntal comnents on emerging environmental regulations and 
polrcies of other agencies that may affect DOE operations. 

Patticipate in selecttd environarenta1 appraisals, surveys, and 
audita IS detctfbed in DOE 5482.16. 
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(10) Dlrtct Htrds of Field Organizations to curtail or suspend 
operations when any activity prvtents a C l e w  and present drnger 
to workers, wALnrs of the publk, or the envlroment, as provided 
tn DOE WJB. page 10, paragrroh 8(~)(20)- 

(11) Provldc EH-1 with environwntal jnfonutton 8nd documentation upon 
reques t . 

(12) Support EH-1 in issuing guidance for t)H Pnp8ratlon of long range 
environmentat protection plant; +avtw those plans upon sukission 
by fleld o+ganirrtiont; COOrdhtt with EM-1 In the development by 
EH-I of a DOL-wlde long range envtt'onmntrl protectfan plan. 

d. The Gene tal Cou nscl shall: 

(1) Provide advice and assfstrncc to EH-1 8nd other #)E elements in 
support of DOE envirorrwntrl protactton program and compliance 
act i vi tits. 

(2) Provide prompt advice and assistance to LH-1 in resolving 
environnnntal cwlpl iance issues and related acttvities within his 
or her area of responsibil Ity (e.g. , content decrees and consent 
administrrtive orders). 

Provide advice and assistance to EH-1 8nd other DOE program 
clerrcnts in preparing departmental corrncnts on emerging 
environmental regulat ions rnd pol icies that u y  affect DOE 
operations. 

(3) 

1 

(4 )  

(5) 

Advise E H - ~  rnd other DOE ptogrrm elements on Oepartmcntrl 
enviromntal impact statements and other NEPA documents. 

Coordinate DOE environmental 1 ittgation rctlvit~ts and represent 
DOE at the Department of Juttfct on these actlvfties. 

a. SSlS n n mcnt and Athlnirttrtlon tN4-U shall review 
tong m r o t e c t i o n  plans prepared by )(cads of Field 
Organizations; rnd support the development of 8 OOC-wide brig range 
tnv 1 tonmental protec t t on pl an. 

f. Heads o f Field . Oraonizat ions shall: 
( 1 )  Issue and update, as required, a general environmental statement 

that reflects the statement of policy in this Order and contains 
broad environmental protection goals for all facilities and 
activities f o r  which he or she I S  responsible 

b 
b 

c 

I 
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I (2)  Ensure that all operations under their authority comp?y with 
appl icable environmental PtoteCtiOn 'I8US and regulations, and 
di rect 5 ves . 
Idtntify significant t n v h n m n t d  cblag1iance Issues that rtquirc 
resolution and coordinrtlon, and advise EH-1 and Headquarters 
program elements in a tiac7y unner, 

~ n s u n  that a11 r e q u i d  avironncntrt pernits ire secured frob 
the appropriate regulatory agency in a tfwly frrhfon. Consistent 
with the requirements of DOE 5400.2, in negotiating t h e  terns and 
conditions of permits, tcttlawnts, consent orders, consent 
decrees, or other legal Or administrattve documentsr every effort 
shall be made to assure that -it requirerents a d  conditions 
reflect the requirements o f  anvironcntrl regulations, consistent 
ut th national security Interests, a d  w e  cost-effectfvc. 

I 
(3) 

8 

(4 )  

(5) Conduct environment81 rpprrlrrlr of progrrns, projects, a d  
facilities in accordance with  DOE 5482.18, and other fS&H 
reguimntntr, and provide copies of appraisal reports t o  M-1 and 
the appropriate program office. 

Establish and maintain liaison and cooperative programs with 
appropriate Federal, Regional , State, and local anvimnmcntrl 
officials so as to facilitate effective cnvlrorunental management. 

Develop and implement programs that direct contractors t o  execute 
environmental protection conrplimce programs and pol icies, and 
provide for oversight, confimation, and independent verification 
of those contractor programs. 

(6) 

(7) 

(8) 

( 9 )  

Prepare long range environmental protection plans In accordance 
w i t h  guidance issued by EH-1. 

Ensure that budget requests provfde for required environmental 
protection upgrades and corrective action, that they are timely, 
and are Consistent with pollution abatement plans prepared as 
required by MB Circular A-106. 

( I O )  Prepare biannual pollution abatement plans required by WE 
Circular A-I06 and submit to EH-1 on a schedule provided by that 
office. 

(11) Provide fH-1 all environmental information and documentation that 
I S  requested 
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Curtail or suspend 8nY Operation that poses a clear rnd present 
danger to members of the public or the environment. 

Provide for comtmity publfc tnforution a d  ducation programs 
concerning DOE environmental protection progmms, consistent ut th 
the requirements of environmental ngulrtionr and national 
security interests. 

Q -  Pfncte r. Hrvrl lcrr Proctulrlon otaa ra: E%KUtlVe Order 12344, 
statutorily prescribed by Pot.  98-525 (42 UX 7158 note), eSt8blishts 
the responsibilities and ruthority of the Dtructor, Naval Nuclear 
Propu'lrion Program (who 4s 8180 the 

cmrise the Program, 8 joint Mavy-Dof org8nfrrtion. The policy 
princtple promoted by these e%tCUtfVe 8 d  1eglS18tive actions is cited 
in the Executive Order 8s .. .. . Pmservfng the h t l c  structure, 
policies, and practicer developed for this Program fn the past . . : 
Accordingly, based on the ExeCutfvt Order 8 d  thfs policy princlple, the 
~ a v a l  ~uclear Propulsion Program i s  exempt from the provisions of thrs 
Order. The Di rector rhrll maintain an envlronaentrl protection program 
to 8ssure coapl h n C e  Wf th app1 k 8 b h  ~ V ~ ~ n t a l  st8tutes and 
regulations. The Director a d  EH-1 shall cooperatlvely develop 
infornatlon exchange and other wtUa1ly benefictat programs as 
appropriate, conststent wtth P.L. 98-525. 

ty AtSiStrnt Secretary for Maval  
Reactors uithin the Oeprrtment) over a r '1 flcflitfet 8nd 8CtiVititS which 

0 BY ORDER OF THE SECRETARY OF ENERGY: 

JOSEPH F. SALGADO 
Deputy Secretary 

! 

\ 
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1. PURPOSE. To provide the mandatory cnviromntal standards that are in 
effect at DOE operations a d  procedural gutdance for securing an exemption 
from a standard. 

2. 

3. STANDARE. Environmental protection standards fa1 1 into three categories. 

EWIRamENAL PROflC TION ST AWDAFQ . See definition at page-8, 
subparagraph 8d. 

a Those imposed by Federal statutes, regulations, and requirements. (The 
W o r  federal environmental protection standards that apply to DOE 
operations are contained in the listing in Attachment 1-1.) 

b. Those imposed by State and local statutes, regulations, and requirements 
uhich are applicable to DOE. 

c. Those imposed by DOE directives. -. -- 

HPTION P m  R . Requests for exemptions from applicable environmental 
protection standards are not encouraged. W v e r ,  in limited cases, 
progrrrmrtlc circumstances or operational conditions may warrant such 
rtqutsts in accord with the following procedures. 

6 '- 
a. from Fedt ril. S t a  and Iocr 1 a-. 

( I )  Specific procedures for processing exemptions to standards are 
contained In Federal, State, and local laws and regulatdonr. 
the txttnt that Federal, State, m d  local laus and regulations 
allow for an txtorption from any standard, field organizations and 
PSOs, as rpptoprfrte, are to use rpplfcrble administrative and 
ltgal procedures t o  secure approval for any txemption. EH-1 will 
provide technical m d  administrative support to any organirat ion 
upon rtqutst. 
dtpwtwnt-wide cwrpl iancc with environmental rtandatds, EH-1 will 
coodinrtt efforts to obtain agreements from the regulatory 
authority for a DOE-wide exemption. Heads of Field Organizations 
and PSOs, as rppropr4att, shall submit to EH-1. the btnerrl 
Counsel, and the appropriate Program Senior Off tc la l ( s )  
information copies of  all requests t o  Federal or State agencies 
for exempt i ons 

To 

In the cast of  generic issuer that affect 
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The field organization rnd PSOs, as appropriate, shall take the 
lead role in coordinatinq the exemption request with the 
appropriate Federal, State, or local rgency responsible for the 
enforcement of the Strndard for which the exemption is king 
requested. 

After a determination has been m8de by the appropriate Federal, 
State, or local agency, the field organirrtton and PSOs, 1s 
appropriate, shall notify EH-I, the 6 ~ ~ 8 1  Counsel, 8 d  the 
appropriate PSOs of the disposition of the request. 

b.  From lnternr 1 Dot E nvi ronmcnt a 1 S m r r &  . Procedures for exemptfont 
from standards which are internally tmpottd at  8 matttr of DO€ policy 
are as follows: 

0) J-ora r Y  IExcmotiorl;t. 

(a) Heads of field Otganizations rnd ofos, as approprlrte, shall 
submit to EH-1, with copies to the rpproprirte Program Senior 
Officiat(s), a request for a temporary exemption from OOE 
mandatory standards. A rtquest for a temporary exemption 
shall contaln the following: 

1 A specification of the standard frm which the field 
organization or OS0 seeks an txmption; 

2 Oetailed statements of why the field organization or 60 
is unable to cornpty with the Stand8rd; 

3 A statement of the steps taken or to be taken to minimize 
the risk to the public and environment, including the 
conditions the field organization or PSO shall malntain 
and the means, methods, operrtlons, rnd processes which 
shall be rdopted and used; 

3 An analysis of the benefits to be gained from the 
exemption 8nd the negatfve impact on tht program or 
activity if not p ~ ~ t t d ,  compared with the risk posed by 
conductins the activity under the exemption: rnd 

5 A statement of when the field organization or PSO will k 
able to comply with the standard rnd what steps have k e n  
and will be taken by the field organization to come into 
cowl iancc with the standard. 
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(b) EH-I shall revfew the field 0rc)antration's or 6 0 ' s  request 
within 60 days of receipt of tht request. After review and 
evaluation of the nqutst and reconmendations from the 
appropriate B O ,  EH-1 shall appruvc a temporary exemption if 
the rtquest establishes that the fteld organization or PSO: 

1. 1s unrblt to comply with the standard because of 
unavaijabfl lty of funding, professional or technical 
personnel, uterlrl s or equfpment, or because necessary 
construction or alteratfon of facilities rust be cmpltted 
to comply; 

2 Is taking a l l  available steps to provide environment and 
health protection: and, 

2 Has an effective program f o r  corning 4nto tolap1irnte with 
the standard as quickly as possible. 

A temporary exemption may be In effect for the period needed 
by the field organization or PSO to achitve cocaplunce with 
the standard, but no longer that1 2 years, except t h a t  in 
unusual circumstances (e.9.. tack of prograrrartic funding), a 
temporary exemption m y  &e nnewtd for a I-year period. An 
application for renewal must be filed and processed in the 
same manner specified in subparagraphs Jb( l ) ( r )  and 4b(l)(b); 
this shall be done at least 90 days prior to expiration of 
the temporary exemption. 

(2) Permanent ExemDtians. In limited cases, CH-I my approve a 
permanent exemption if the field organization or PSO has 
demonstrated that the conditions, practices, means, methods, 
operations, or processes to be used will provide environment, 
safety, and health protection which is comparable to that which 
would prevail if  the field organization or PSQ had complied with 
the standard. Heads of Field Organizations or PSUs shall submit 
to Eli-1 any request for  a permanent axtmption froa DOE standards. 
The request for exemption shall contain all app1rcablc information 
specified i n  subparagraph Ib(l)(a). Yithfn 60 drys of the receipt 
of the request, EH-I shall review and evaluate the request and 
reconmendat ions from the appropriate PSO. 

Field-Level ExemDtions. The Head of the Field Organization or PSO 
may grant f ield-level exempticns from mandatory standards during 
the period o f  time in which the request for a temporary or 
perminent exemption is berng processed by Headquarters. A field- 
level exemption shall be granted where the Head of the Field 
Organization or PSO has sufficient assurance that the 

(3) 
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tnvtronnnntrl and health t1l;ks art acceptably low. The field- 
l e v e l  extmptlon i s  to be efftCtiVt until a decision on the 
issuance of an axelaptton is arde by EH-1. 

e. P r t s l t i O D .  h Y  trQUtSt for 8 Presidential exemptton from 
rppl Qcrble pollution Control ttrndrrds shall c-ly with the procedures 
prescribed in kction 1-7 of fxecutive order 12088. The request should 
be forwarded to EH-1 with copies to the appropriate PW. 
Recamendattons for Presidential exempttons will be developed by EH-1, 
concurred in by 6C 8nd the OSO, 8nd,tranmitted to the Office of 
Hanagmnt 8nd Budget under tht Sccktwy's tignrture. President ial  
excnptions u y  be requested under the following Acts, m. 
(1) Clean Air Act, as amended, Section 118(b). 

(2) Clean Water Act, as amended, Section 313(a). 

(3) Safe Drinking Yater Act, as amended, Sectlon I447(b). 

(4) Resource Conservation and Recovery Act, as amended, Section 6001. 

(5) Comprehensive Environnentrl Response, Compensation, and Liabll i ty 
Act, as amended, Section 120(3)(1). 

(6) Noise Control Act, 8s amended, Section 4(b)(Z). 

. 
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WNDAfOUY EWI RONnnnAL PROTECTION STANDARDS 

To the extent legally applicable to a particular activity, standards contained in 
the following tegislrtron, regulatrons, and Executive orders arc mandatory for  
DOL Opcritlons. This Appendix includes ctttrrn major ftdtrrl requirements, but 
1s not necessarily all-inclusfve. Specific standards -including state and local 
tequircrncnts - applicable to individuit activities should be detennined on t 
site-specific basis. 

1. EXECWU V l  ORDE RS (E.0.1 

a E.0 11987, 'Exotic Organisms.' 

b E.0 11988, 'Floodplain Hrnagement.' 

c. E.O. 11989, 'Off-Road Vehicles on Public lands " 

d. E.O. 11990, 'Protection of Yetlands.' 

e.  E.O. l l S l 4  and E.O. 11991, 'Protection and Enhancement of Environmental 

f .  E 0 11593, 'Protection and Enhancement of Cultural Environment." 

Qual 1ty.' 

g E 0 12088, 'Federal Compliance with Pollution Control Smdards.a 

h 

1. t .0 12316, *Response to Environmental Damage.' 

J.  f.0 12342, 'Environmental Safeguards on Activities for Animal Damage 

E 0. 12146, 'Hmagement of Federal legal Resources.' 

Control on Federal Lands.' 

k. E.0 12344, 'Naval Nuclew Propulsion Program.' 

1 E.O. 12580, 'Superfund Implementation.' 

2 THE NATIONAL HISTORIC PRESERVAflOH ACT OF 1966. AS AnENDU. 

a T i t l e  36 CFR Part 800, 'Protection of  Historic and Cultural Properties.' 

b Trtlc 43 CFR Par t  7, 'Protection o f  Archaeological Resources 
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3. T17LE 42 UAC. 7 401. ET=.. THE WAN AIR ACT. AS m. 

a. Title 40 CFR Part SO, 'Wational M u r y  and Secondary Ambient A i r  
Qual i ty st 8 d W d S .  

b. Title 40 CFR Part 62, 'Approval and Promulgation of  Imptcwntation 
Plans.' 

c. Title 40 CFR Part 53, 'Ambient Air Monitoring Reftrence and Equivalent 
Hethodt. 

d,  Title 40 CFR Part Sa, 'hbient A i r  Quality Suweillmce.' 

e. Title 40 CFR Part 60, 'Standards of Perforunce for New Stattonary 
Sources. 

f. Title 40 CFR Part 61, 'National Emission Standrrds for Hazardous A i r  
Pol 1 utantr . 

9. Title 40 CFR Part 65, 'Delayed C011tp118ncc Orders.' 

h. Title 40 CFR Part 66, 'Assessment m d  Collection of Noncompliance 
Oenrltter by €PA.' 

1. Title 40 CFR Part 69, 'Special Exemptions from Rtqufremtnts of the Cltrn 0 A i r  Act.' 

j. T i t l e  40 CFR Part 81, 'Dttignrtion of Areas for Air Quality Planning 
Purpose. 

T I T L E  33 U S C .  12u ET fE0.. THE CLE AN WATER ACT. AS AMEypLp, 

a. Title 33 CFR Parts 153-157, 'Control of Pollution by O i l  8nd Hazardous 
Substanctr. 

4.  

b. Titlt 33 CFR Part 159, V4arine Sanitatfon Devices.' 

c. T i t l e  33 Parts 320, 322-329, 'Pernit Programs Rtgutrtions." 

d. Title 40 CFR Part 109, 'Criteria for State, local and Regional Oil 
Removal Cont Ingtncy Plant. 

e. Title 40 CFR Part 110, 'Discharge of 011.' 

f. Title 40 CFR Part 112, 'Oil Pollution Prevention.. 

g-  Title 40 CFR Part 113, 'Liability Limits for Small Onshore Storage 
Facilities.' 
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R. Title 40 CFR Part 114, 'Civil Penalties for Violatton of Oil Poltution 
Fttvent i on Regul a t  i ons . ' 

1. Title 40 CFR Part 116, 'Dtsfgnrtion of Huardous Substances.' 

j. Title 40 CFR Part 117, 'Dcteminrtion of Reportable Qurntities for 
Hazardous Substances. ' 

k. Title 40 CFR Part 121, W a t t  Ctrtificrtion of Acttvitjes RequltSng a 
federal License or Perm1 t . ' 

1. Title 40 CFR Part 122, 'EPA Administered Pemit Programs: The Watronal 
Pollutant Dischaqt Elimination Syrttm.' 

n. T i t l e  40 CfR Part 125, 'Criteria rnd Standards for the Uational 

n. Title 40 CFR Part 129, 'Toxic Pollutant Effluent Standards.' 

I Pollutant Discharge Elimination Syttm.' 

0.  Title 40 CFR Part 131* Wattt Quallty Standards,' 

p. Title 40 CFR Part 133, 3econdary Treatment Rtgulrtron.' 

q. Title 40 CFR Part 136, 'Guidelines Establishing Test Procedures for the 
Analysis -of Pollutants.' 

--. I 

' 0  
r. Title 40 CFR Part 140, *Harine Sanltrtion Device Standard.' 

s. Title 40 CFR Parts 220-225, 227-229, 'Octm Dumping Regulations and 
Cri terra. ' 

t. Title 40 CFR Part 230, 'Section 404(b)(I) burdtlines for Speci:icatron 
o f  Disposal SStes for Ondged or FIll Wlttrral.' 

U. Title40 CFR Part 231* 'Sectjon 4ol(c)  Pr~ceduret.~ 

V. Title 40 CFR Part 401, '6tntral Provisions for Effluent Guidelines and 
Standards' (Uote: Title 40 CFR Part Section 401.14, 'Cooling Water 
Intake Structures). 

Y.  Title 40 CFR Part 403* *General Ptttreatment Regulations for Existing 
and New Sources o f  Pollutton.' 

x .  T i t l e  40 CFR Part 413, 'Electroplating Point Source Category.' 

y.  Title 40 CFR Part 423, 'Steam Electric Power Generating Point Source 
Category.. 0 
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2 .  litla 40 CFR Part 457, 'Explosives Hanuf8cturing Point Source Category.' 

8r. Title 40 CFR ?art 459, 'Photogrrphic Pdnt  S a m e  Category.' 
TXfL f  12 U.S.C. 300 f.  E T ~~~SfP,  THE SA FE D m  UATER ACT. AS AnENPfO. 

a. Title 40 CFR Part Ill, .Nrtlonrl (Interim) Primary Drinking Yater 
Regulations.. 

b. Title 40 CFR Part 112, 'N8tiOn81 Primry Drinking Yater Regulations 
fmplencntation.' 

c. Title 40 CFR Part 143, 'National Secondary Drinking Yater Regulations.' 

d. Title 40 CfR Part 144, 'Underground Injact4on Control Progrrra.' 

e. Title 40 CFR P a r t  146, 'Underground Injection Control Program: Criteri 
and Standards. ' 

f. Title 40 CFR Part 147, 'State Underground Injection Control Programs.' 

5. 

4. T i t t a  40 CFR Part 149, 'Sole Source Aquifers.' 

TITLE 16 U S.C. 1 4 S l .  ET SLQ.. THE COASTAL ZONE WN AGEMCNT ACT 0 F 1972. AS 
AHENPfP. Q a .  Title 15 CFR Part 921, 'NOAA Guidelines on Estuarine Srnctuaries." 

b. Title 15 CFR Part 923, 'NOAA Coastal Zone Management Program Approval 
Regul at i ons . ' 

c. Title 15 CFR Part 930, 'NOM Regulations on Fedcrrl Consistency with 
Approved Coastal Hanrgemnt 

d. Title 15 CFR Part 931, 'NOAA Ragulatfons on Corttrl Energy Impact 
Program.' 

7. RADIATION PROTEC TION. 

a.  Title 10 CFR Part 712, 'Grand Junction Remedial Action Criteria.' 

b. T i t l e  40 CFR Part 190, 'Environmemtal Radiation Protection Standards fo 
Nuclear Power Operations.' 

t .  Title 40 CFR Part 191, 'Environmental Radiation Protection Standards fo 
Management and Disposal of Spent Nuclear Fuel, High-Level, and 
Transuranic Radioact ive  Yaster." 
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d. f l t l t  10 CFR Part 192, " c r l t h  and Envfronwntrl Protection Standards 
for Uranlum and Thotfm N i l 1  tail in^^.^ 

8 .  . THE COMPREyEplSlVE f WV 1 RmFNTAt 
TY ACT Of 1980. AS An-. 

a. Tltte 40 CFR part 300, 9 1 t l t 4 ~ 1  oi l  and ~ u r ~ o u s  Substances ~ollutron 
Cont Ingtncy 91 an. 

b. T i t l e  40 CFR Part 302. 'Designation, Reportable Qurntitttr, and 
Not i f k a t  1 on. I 

Ptrt  ictdts .. 

10. 

Yzstcs 

Ulster 

I 
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c. Title 40 C R Part 243, '6uidt~lnes for the Storrga m d  Coltectlon of 
Residentia t , Cor#=lr't, 8 d  fnStitUtiOIU1 atid Urste.' 

d. 

e. 

f. 

$ 0  

h. 

1. 

j .  

k. 

1. 

m. 

n. 

0. 

P* 

q* 

Part 244, 'Solid Uatte hnrgemtnt Cufdtlines for 6everrga 

Part 245, mPt#r19rtbn Resource Recovery factltties 

Part 246, mSOutCe kprrrtlon for Ilrtetirlr Recovery 

Part 247, 'Culdelinar for Procurement of Products that 
led Raterirl 

Part 256, 'buldellnes for Devetopwnt m d  Implwcntation of 

Part tS7, 'Criterlr for Ctrtslficrtlon of Solid Waste 

rte )Irnrgwnt Ptms.' 

ities and Prrctl~et.~ 

rt 260, ')IrLrrdOUS hstr )Ianagucnt Systen: General. 

tt 261, 'Identification rnd Lfsting of Hazardous Yaste.' 

rt 262, 'Standards Applicrbh to 6merrtots of Harrrdous 

263, 'StmdardS Appllcrble to frrnrporttrs of 

264, 'Stmdards for Owners a d  Operrtors of Hazardous 

265, OInttrim Status Standards for Owners and 

Storage, m d  Disposal Facilities.' 

rdout Yattt treatment, Storage, and Disposal 

266, 'Standards for tht Hanaganent of Speclfic 
and Specific Types of Hrrardous Yaste Nanagemnt . 

267, 'Intctiu Strndrrds for h e r s  and Operrtors of 
tt land Disposal Frci1ities.' 

t. T i t l e  401 CFR Part 268, 'land Disposal Restrictions.' 
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3. T i t l e  40 CFR Part 270, '€PA Adminlrtered Farnit Programs: The Hazardous 
Yattc  P e m t  Ptogtra.' 

t. T i t l e  40 CFR Part 212, 'Approved State H~rrrdous Matte Management 
Programs. ' 

u. T i t l e  40 CFR Part 280, 'Underground Storage Tanks.' 

11. 

12. 

13. 

14 

P E W  &C T Of  1973. Af TITLE 16 U.S.C.  1531. ZLQ,. S 

ANI) TH REATEWED U m  FE AND PL ANTS'. 
END ED, T I T U  50 C F R PAR7 17. 'FISH AND Y U I F E  S E R W  LIS f OF ENDANCtRD 

7fTLE IS U . S . C . .  El m.. THE TOXIC a 1  A W E S  CONT ROL AC f. AS AHENDIP, 
TITLE 40 CfR PART 761. 'OOLYCHLORI NATEO 61 PHENYLS (PCBsI MNUFACTUR I NG 
OROCfSSl NG. DIS TRIBUTION I N C W E  RCE. A NO USE P W I O W " .  

UTLE 42 U.S.C. 4901. E: T SEO . THE NOISE c m a o i  ACT Of  1972. AS AnENDEp. 

TITLE 16 U S.C. 1 ) , 3 l  TH Y ERN- AS TITLE 83 CFR 
PART 19. V I  LOER NESS PRESERVATION'. 
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2. NOTIFICAtfO)( Of € R V f R M # f A L  OCNRREKES. 

a. Consistent with the notification mquinamts coauincd in  DOE 
5484.1 m d  DOE Jo(xI.U, a d  the DOE orders i n  the 5uK) series 
$tiling w i t b  anetgmcy arnrgemtnt, f ield orguntations urd DOE: 
contractors shall notify the ntadquutcn Lrqency @perations 
Center (EOC) of thc rigniftunt Mmrwtiac release of m y  
pollutant or hazardous substance, e+, releases of hurrdout 
rubstraces that are reported to the fnrirocarnul kottction 
Agtncy Hrtbnal Response Center 8s t+pUlred by the CorprthtnrZve 
Environcntal Response, Capenution, and Liability kt (CERCU). 
Notifkathn to the EOC shall k coacIltnnt ~ 4 t h  Aotiftutron to 
m y  regulatory agencies. where r p p t l u b l r ,  d s t i n g  reporting 
forsrts rbould be Wtd. A written report of follautp and 
resolution of any reported cnvfmmentrl octummce didr has 
enritonwntal significmcc shall k pre$atcd rn accofduIce with 
the rcquinrntid boE is181.1 md DOE: 5oO0,u. 

I 

CHAPTER IS 
WOTlFIU'IiON AND REPORTS 

b, Field organizations shall u int r in  dacurntrtaon of mptct to 
envitwwntil OCQIIIMCLS and have them available for regulatory 
agency tntpccton, DOE ruditon, md tbe general public. f r t l d  
organizations shall preprre annual u t r r r y  reports on 
tmi+onmtal ocfmtmee acthitits. this hforut loa  All be. 
includtd tn Annual 31te Extviromcnul Reports. 

1. PURPOSE. To establish nquinsmts  for: (a) notif*ution md fotlouup 
o f r o n m e n t r l  occurrences; and, (b) w w d i c  routine teportSn of 

unrque; thus, aatrfiution and reporting crqurtcrnts -11 be 
drttrmintd by the Herd of Field Orgmlritlons on a ute-by4a8e brtit, 
consfrtmt w i t h  regulatory rcquitccbcnts m d  D(N drrtctfves. 

r lgn i f iunt  cnvimmental p tect ion  infomation, C u b  oof f rc i  0 i ty  is 

I 

3. OFFICE OF )IIwAGoQI(T AM) 
& k m t  p r o m s  
Office of Clmrggamt and 
gutduue issued thtrtta. 
ull iunwrlly t o  EJI-1 on dates 
httT t h  M y  1 and Dtccdcr 
to  be submitted by line 
no pollution rbrtcvnt 

Vtrtfcrl  llnc denotes chdngc 
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a. Putpore. The purpose of this report is to present sunmary 
envrronrcntal data so as to characterize rite mwironrntal 
unageaent perforunce, conf i m  mapliance with mvifOcmta1 
standa+ds md tcpuirmnts, and highlight tlgnifiunt progtur and 
eft orts . 

b. Extent, Reports shall be prtpared for all sites that anduct 
m i c a n t  environmental pmtectlon 9togtrra. The breadth m d  
detail should reflect the size cmnd extent o f  m y  program rt a 
part icular t i  ta. 

envrronaenta1 protectfon prog+ms shall prepwe UI Annual Site 
Environrntrl Report. Environmental reports covering the previous 
crlend8r year shall k prepared annually a d  distr4buteU by June 1 
to En-1 (10 copies), appropriate Psot, the Off tee of kientif it 
and technical Infomation, the Environmental Protection Agency, 
and to 0- agencies and org8nitations, 8s yrptop+irte. 

Cofitent and fotut. Suggested content and fotvt for the Annual 
Zite bvironcnt8i Repert is contained in Attrchwnt 11-1. 

c. Reportino Criteria. All D(K frcilftiar t&t conduct rignificmt - 

d. 

a. R8dforctive Effluent and &-site Olscbrrge O I t r  Reports covering 
the previous calendar year shall be tubaitted to the Waste 
Inforution Systems Branch, €6&6 Idaho, fnc., Idrho Falls, Idaho 
8341s. by April 1; a copy of the mver letter shrll be sent to EH- 
1. The reports, including the data forrr, cover sheet, ups, and, 
if necessary, explanatory lnforvtion shall k wkitted in 
accordance with inrtmctionr provided In Stetion I1 of the 
fff lucnt hforution System and On-site Discharge Inforrution 
Systeui User's Ranur1. Haps r b l d  be included only rhen the) 
reflect rodifications (terminations or st8rtup8, etc.) from 
previous years, The report shall consist oft 

(1) . A cowt thnt listing the rite, facility, report period, 

(2) 

contrutor(s), and address: 

A suIyry providing pertinent descriptive ut8 interpretative 
lnforartion which would serve to explain m y  frcttr of the 
data uhlclr are not adequately described on the sheets. 
(Classified effluent data shwld be submitted on separate 
f oms. ) : 
Maps, 8-112 x 11 inches, shouing the locrtionr of affluent 
streams 8nd on-rite discharge points: 

(3) 

? 

I 
'T 

I 

I '  
I 

'I 
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( 4 )  Completed DM F S821.1, ' Radhxt iv t  Efflomtr/On-rlte 
Ofrchirgcrl thplrnntd Reltrrts,' unless submitted vir the 
Secure Autoclatic ~ k a t f m s  Uetuork (fAoIEf) or directly 
to tbt c#rprter ogctrtlonr. 

b. Unplrnntd nlcrset of radioacthe 88tCtfrls jn tfflutnts, szcf~ &s 
splllr,lcrks, etc., whether ontlte or offsite, also shall be 
reported t o  the Inforution System BrUKh, €6&6 I-, Inc., on 
Fom DM F S821.1. This is in  rddlt ion to r c t f n g  tk occufnnct 
reporting requiresenti of Oof 5OOO.3A. Releases of no mvi+onatntal 
e ~ c e m ,  including those that A* s u b s q m t ~ y  c l t m t d  up, need 
not be reported, - 
Field Organizations should assure that m y  data errors on DOE 
F 5821.1 art reported promptly to the Inforratjon Systems Branch, 
EUC Sdrho, fnc., using raended foms. 

I 

c. 

Yertlcrl line denotes change. 
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Content and format for  the Annual Slte EnvlroMtntal Report i s  provided below; 
gutdellnts a d  rxraaplts are included to illustrate the quality and kind of 
Infonutton tuguired. The report should be of the high quality typical of DOE 
and contractor technfcal uld public reports. The cover should &e of  appropriate 
qurtfty and appearance, a d  the text printed and professtonally edlted. Uhcre 
posrlble, pagtt flluttrating figures, u p s ,  etc. should be 8 1tZ' x 11'. 

1. J;PYER PACE. The cover page should tncludt the site nrw, faclllty, 
reporting period, reporting organization, address, and document number. The 
report should be titled ' ~ N r r r n 1  Sitt fnv3ronmcnta1 Report for Calendar Year 
19--: 

2. TITLE PAGE. Same as for 1 above. 

3 .  TABLf OF C M E l s r ~  . The Table of Contents should llst sections, iocat,ons of  
figures, texts, appendices, references, etc.. In the document. 

sJte, its mission, the nature o f  its prIuary operations, and activities. A 
general discussfon of tnvimnaentol features a d  lrnd and water use, 
includlng pertinent demographic fnfomation, should be included in th i s  

I ").. 4. Jm QWtTION. The fnttoductfon should include a brftf dttcriptfon o f  the 

b sect I on. 

5. S m .  The 3 u ~ ~ l r y  should provide evaluation and fnttrpretation of the 
infomation lncluded in tach of the sections (itcrrs 6-9 which follow) 
contained in the report; the meaning o f  these data should bt txplrined in 
the context of appl icable environmental stadards and requrrmemtr. The 
ruumry should be urttttn in a ranner understandabte to the general public. 
Explanations, 8s rppropriatt, should be lncludtd for  unusual events or 
releases. A discussion af abnoma1 aecurnnctr which resulted fma or could 
have impact upon either the program activity or the site, should be 
tncludcd. Population dose ttt$urttt a d  the dose to tbe u x I l u l r  exposed 
indivfdurl (when appropriate) should be included. The total ~urnttty of 
rrdioacttvlty by radionucl ids rtltased as airborne and tipuld effluents 
should be Included, along rtth descriptive infomtion on nonradioactive 
effluents. 

6. OHPLIANCE S W  R Y .  This section should tevlew the facility's compliance 
k o r d .  Speciflc instances of noncompliance should be discussed and a 
description of corrective actions should be included. 
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7. I R M E N  TAL 1 NF- . thls section should provtde a sunarry of 
regulations, to enhance environuntrl qual ity, and to illprove understadfng 
of the effects of enviranmntal pollutants from s i te  operations. Items to 
k included 8tc: 

aP A swnrry of tnVi+oncntrt clonitorfng ptrfornd. This should k a brief ' descrlption of the types of monitoring pcrforwd; uhich ~ulations 
require ft; number of stations, frequency, and parameters oersurtd; to 

Stmdardt. This surrwry should 8ddnss programs for both t8diO8ctive 
and nonradioactive rrorritorlng. I 

b. A llsting o f  environmental pemlts issued to the sfte by Federal, state 
and local rtgulatory rgencles. 
issued, rnd the expitatSon drte. 

c. A listing of draft and final EISs and Us cocrpltted during the year that 
pertain to sZtt activities. 

WhOn d8t8 8fC ?%ped; and 8 S W t y  Of tWUltS COrOInd to 8PpliC8blt 

1nctw;e the type of pernit, by whom 

d. A surnnary of slgnificant anvlro~ntr~ rctivities at the site. ThSs 
couia inctuoe activities io meet pernit or €IS requirements, new 

projects, and speclrl studies of the fate 8nd effect of potlutrnts from 
the site. 

pVOCtdUrtS InpltRWlttd to Comply Ufth ?tgUl8tbM, pol1UttOn 8b8tmnt 

conl 
rrd 

a. 

b. 

8 .  NVIRONnENTAL RM ICAL PROCRAn 1 NFORMAT 1 ON . Thls section should provide 
i n  accurate descrson of the tnVirOnratntr1 rrdiotogicat monitoring program 

ucted at each facility. for frcilit~et that do not need to monitor f o r  
orctivlty in the environment, a 'Not Appllcrbk' response i s  sufficient 

i orct i ye Efflum Diu . Effluent drtr for tadionuc1ides should be 
krrltrd. The nucltdes of concern 8nd the tot81 nuatbet of curies in 
airborne and liquid effluents released to the offrite envtronmnt should 
be included in tht portion of the report derling with rlr a b  urtrr 
monitoring, respectively. In Instances *ere liquld effluents released 
t o  different teccwing streams rusult In separate mutts of potential 
exposure, the rrdlorcthrity discharged to each receiving stnu should 
be identified for purposes of reporting radiotopical tffluent drtr. 
gross trdfoaciivity ncrsutermntt are unacceptable, unless specified by 
appllcablt ftdeial, state, or  local regutrtlons. 

Environmental frm~lina for Rad1 tlvlty. Include a britf description 
of each of the media sunpled as?rt of the monitoring program o r  as 
p a r t  of a special study. The type and frtquency of sampling and the 
methods of analysis should be prtsented. 
required, bct tab les ,  graphs, or text which clearly and accurately 
present the overall monitoring results should be provided 

Indivtdurl drtr points are not 

A map 
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C. 

d. 

showing tht location of monitoring statfons and timplfng potnts also 
should be Included. As a general rule, d8ta should be presented for 
tadioacttvlty i n  media for which there are rppllcrble standards or other 
meaningful basts for lnterpretlng the resul ts. Interpntrtfon should b~ 
ude, where rpproprrrte, of how the cnvironaental levels (resulting from 
s itt  operations) compan to relevant parmeters such as background 
radioactivity, and rpplfcrblc effluent or environaentrl stmdrrds. 

rtlna Potc nttr l  base t o  tht OubfIt Tht Environwntr’l R e p m  should 
Z a t n  an rtrerrwnt of the gotanttrl rrdirtlon exposure to th pubtic 
which could have resulted from s f t t  opetrtions during the crlendrt year. 
The assessent should be as accurate 8nd reaItrtic as possible. The 
modeling and calculation methodology used in the dose rssessaent 
should be included or referenced. A CoaparSson of results with 
applicsbte standards and relevant pafalBCterS (e.9. natural and 
manmade sources of exposure) also should be included. 

Rtoortrna Units. The following units should be used in reporting 
rad io1 og i cal data : 

- Air. uCf/cal (for tritiURt, report in pft/al; for uranium and 
thorium, also include pg/ml). 

Wiwtent. uCi/g or ptI/g dry wight. Specify rawla depth and 
method of obtaining dry weight. For uranium and thorium, also 
include ug/g dry or snt weight, where possible. for tritium, the 
concentration uuy be txpnrsed in uCi/ml of moisture content i n  
unit uotumc af ret samples. 
Food a nd Veottrt ion. uCl/g or pti/g dry weight. Specify percent 
moisture and method of obtaining dry weight. For tritium, the 
conctntrrtion nay bt expressed In uCf/nl of aoirturc conttnt tn 
unit volume of ret srmplts. 

m)lrtt. uci/81. 

4tnttrafrnQ Radiation. mttqlyt. 

fpil. Three possible reporting uni ts: 

(a) uCi/m2 (or pCi/d). Specify sample depth or profile depth. 
For tritium, the concentration may be expttsstd rn utr/nrl of 
soil  moisture; 



I 
1: Attachment 11-1 DOE 5400.1 

11-9-88 

(b) uCi/g (or pCi/g) dry weight. Specify sample depth and method 
of Obt8lning dry wejght; 

(c) for uranium and thorium, 8lso include ug/g dry or wet might. 

(7) Yrter. uti/rl. 

9. LWV 1RO"EUTAt N O M - R A D I ~ I C A L  PROGRAM IMFORUATI~ . This section should 
provide rn accurate description of the environwntal nOn-+adiobgiCd 
monitoring program conducted at each facility. For facitltier that do not 
meed to monitor non-rrdio~ogicrl pollution, r 'Mot Applicrblt' response is 
sufficient. 

L 

: @  i 

i 

a. Effluent Data . Effluent monitoring data should be stmaritad. 
Pollutants of concern and discharge volumes ln airborne and liquid 
effluents released to the environment should be lncluded in the portion 
of the report derllng with rlt and water aonitoting, resptctivtly. 

b. Environmental 1 ina f o r  Non-Ridlaloat 1 Include a brief 
description of%h of the media sampledc:: i:r?%k monitoring 
program or as part of a special study. The type and frequency of 
sampling and the methods of analysls should be presented. 
data points are not required, but tables, grrphs, or text which clearly 
and accurately present the overall monitoring results should be 
provided. A map showing the location of mnltoring stations and 
sampling points also should be includtd. 

Individual 

As a general rule, data should be presented for which there are 
appl icable standards or other Maningful bases for  interpreting the 
results. Interpretation should be made, when appropriate, of h w  the 
environmental levels (resulting from site operations] compare to 
relevant parameters such as background levels, and applicable effluent 
or environmental standards. 

c. ReDortino U n r b .  In reporting non-radiological data, units should agree 
with those specified by the analytical methods. Uhere 8ppllC8bk, 
reporting units should agree with the units specified on pamits issued 
under regul atory programs. 

2 10. GROUNWATER PROTECTION. The groundwater protection pmgru should be 
summarized, including a revfew of the monitoring pmgru that describes the 
number of wel1s, sampl in9 method, sampling frtquency, analysts performed and 
a sumnary of results: There also should be 8 suanrrry of the hydrogeology of 
the site, major aquifers, movement of groundwater, potential sources of 

I 
t 
t 
! 
9 1 groundwater pollution, and uses of groundwater in the vicinlty of the site. 
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Page Ii-9 (and 11-10) 

11. QUALITY AiZtyRA NCf. A qurllty assurance section should rurrratize the 
measures taken to ansun the quality of monitoring data. The overall 
prograa, including sampling, rnalyrfs, 8hd data unrgccntnt, should be 
dttctlbtd f o r  both tadtoactive and nontrd~orctfvc effluent and environmentat 
monitoring 
cross-check ptogrms should k included, listihg s i t e  results and expected 
results. 

A sumnary of results from p~rticlprtfon In lntetlrborrtory 

12. R E N C Q  . A section should list rppilcrble rtfcrtnccs ad other documents 

13. PIS TRIBUTION t1ST. A standard distribution list of those persons or 

cittd in the body of the report. 

organizations receiving copies of the report should be Included. 
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fWIRoNnrNTAL PRO TECTLON PROGRAM PL ANS 

1. .PURPOSE. This Chapter tstrblirhts rtquirments for OOE operations to 
develop and implement specific program plans for tach facility or group of 
facilltitr for which they am nsponribtt. The Office o f  Fossil Energy 
shall be ncponsiblt for davelopfng t h t u  plans for optrat4onr undtt its 
direct cognizance. 

JHPLfnfNTATlW PLAN. Each field organization shall prepart a plan f o r  
implementing the requirements o f  this Order. An inp~unentrtion plan shall 
be prepartd for each facility or group of  facilities, the purpose o f  which 
is to provide management directfon, including assignment of nsponsibilitiet 
and authorities, to ensure that all DOL facilities are operated and managed 
in a mnner that wilt protect, aatntain, ad, when ntcasrrry, restore 
envitonmental quality, minimize potential threats to  the tnvimment and the 
public health, and colaply with a n v i m m n t r l  regulottons and DOE po’llcles. 
Specifically, the implementation plan shall: 

a. Provide environmental protection goals and objectives for the 
organization, and identify strategies and timetabltr for attaining them. 
Organization and staffing, including assignment of responsibilities for 
environmental actlvities, pol icier, facility operating procedures, and 
budgeting, will be described. 

2 .  

b .  Provide on overall frimeuork f o r  the design and imp!Mcntrtion of an 
environmental protection progrun for  each DOE facility; a d  

c Assign responsibilities for complying with nquirenents under a11 
Federal, state and local cnviroruaentrl laws and/or rcgulrttons for a11 
DOE: frcilftict. 

3 

d. The implementation plan shall bc prepand no latet than 12 aonths after 
the tffecttve datt of  this Order and shall be updrttd annually. The 
plan shall be approved by the approgt4att PSO, with concurrence by EH-I. 

U N G  RANGE ENVIRoNnfNT AL PROTECTION PLAN. As an eleutent of its long range 
ESbH plrnning, each field organization shall develop a long Tinge 
envi ronmentrl protection pl an that comptehensi vely def ints specif c 
cnvironmenta> objectives and the m a n s  a d  schedules for attaintng 
objectives and completing progrms and projects at each facility or group of 
facilities. Infomation contained In this plan will be intt9tAttd into the 
appropriate PSO planning, support Icnvftomntil program budget requests, and 
provide the basis for Cofaprehensive PSO environmental long range planning. 
The plan w r l l  serve as a mechanism for Headquarters and field organizations 
lo coordinate strategies for addressing environmental needs. 

1 
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a. The plan shall: 

(1) Idtnttfy requimtnts; 

(2) 

(3) 

(4) 

(5) 

b. Specific guldance for preprrlng the plrn w l l l  be issued by EH-1. tach 
plan will be submitted to the appropriate PSO, EH-1, and M-1. 

Compare operations rgainst rqUirementS to identify needs; 

Establish strategies for meting Wentified W s :  

Identify rctivities required to (rplmnt the strategies; 8nd 

Identify needed resources rnd develop 8 schedule to rcca~~lith 
those rctivities. 

4. P E C M  PROGRAH PLAWIWG In additlon to other program 
ftguiremnts and d0~~~1ent8tiOn required in this Mtr, mch Head of Field 
Organirrtion shall prepare a separate plan of sufftclent scope m d  detail to 
rtflect program significance, as appropriate, for e8Ch of the following 
activities. 

8. A 
t ' 
t Y  
9' 
U' 

91 
Si 
(1 
tl 
CI 
tl 
di 
CI 
di 
a 
1 
d 
e 

Groundwrttr Protection )Imrgeatent Pmgru thrt includes, for each 
ite, the following: (1) documentation of the gmundwater mgim with 
crpact to quantity 8nd qualtty: (2) det4gn 8nd lnplen~entrtton of a 
roundwater monitoring program to support resource management rnd comply 
Ith applicable environmental laws and ngulations; (3) 8 nrnagement 
roqram for groundwater protection and rsMdiation, including specific 
sfe Drinking Yater Act (SWA), Resource Conservation and Recovery Act 
RCRA) and CERCLA actions; (4) a smarty and identification of areas 
hat may be contminrted with h~rrfdout tubstmcet: (5) strrtegies for 
mtrollrng tourcts of these contminrnts; (6) 8 rcwdirl rction program 
hat is part of the site CERCLA program required by DOE 5100.4: (7) 
ccontamtnrtion rnd dcconnrssioning, m d  other remedial programs 
ontained in DOE directfver. Plans, permits, rnd other technical 
ocwnts such 8s those 8rsocirted with corgliance with the SDUA, RCRA, 
nd CERCLA may be used In whole br 4n part to satisfy thls requirement. 
his  plrn shall be completed no later than 18 months after the effecttvt 
ate of this Order. The plan shall be reviewed rnnually ad updated 
very 3 years. 

b. A YaSte Hintmizition Program that will contrin 9081s for min4cnizing the 
volume rnd toxicity of all urrtes thrt are generrtcd, with 8nnuat 
rcduct ions if progrranatic requirmcnts allow. Changes in waste 
quantity, v o 1 w  and toxicity th8t art rch4evtd Shall be CocllpWtd with 
quantities generated in the prevlour yew. The proposed methods of 
treatment, storage, and disposal that rccompl ish waste minimization t h a t  
are technically and tconomically practicable shall be reported as 
appropriate. Waste minimization plans required by specific 1eg1S\at1On, 
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QMPTER 11 

a. This Ch8pf;tt contains requirements a d  guidance for envitorrmntal 

b. A11 requirements contained in Chapter IV shall k implemented no later 
than 36 months after the effective date of this Order, unless othewisc 
requited by other DOE Orders, or  by 8pek8bh Federal, State, or local 
1 egi sl rtion or tegul atign. 

c. Monitoring requirencnts for radioactivity are contained in DOE Orders 
in the 5400 series derling with radiation protection of the public 
and the environment. 

2 APPLICABILITY. 

a .  The fol lowing cnvironmntal w n i  toring nqui reawnto apply: (1) those 
contained in DOE OrUers in the 5400 series dealing with rrdiation 
protection of the public and the envimnracnt. and WE 5820.2; rnd 
( 2 )  those specified by applicable Federal, State, or local 
regulations. 

b. To the extent that 8 regulrtion or pemlt allows for exqt4onr frbm 
required monitoring practices and roceduns, Heads of Field I 
Orgrnlrrtions shall obtrin rpprova P for any exemption from the 
appropriate regulatory agency. In those httmcet when an ex- ion 
from a DOC-imposed llonttorfng rvqutrenent It $ntlfIable, rpprovf shall 
bt granted by the 8pprOprfate Herd of Field Orgrnirrtion. The 

requirements. 

i 
procedures contained In page I-l, paragraph 4 of this Order 8fe r! 
r~plicrbla to any exemptions that are made for environn+ntrl AonQ 

I 

t 
I .  I -  
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PREOPERATIONAL )IONITOR1 N G OF FACIIIfrES. SIW. AND OPERA 
environmental study shall be conducted prior to start up *new site, 
facility, or process which hrs the potentid for significant adverse 
environncntal impact. The pnoperrtionrl study should begin not less than 1 
year, and preferably 2 Years kf@n Start Up to W81urte sersonrl chmges. 
The study shall strve to: ChrrrCt~rltt eXlSthg physical , cheaical, and 
b4ologicrl conditions that could be affected; establish background levets of 
radiorctive and chemic81 components; thrracterlze perthent environwntr1 
and acologic parmeters; urd identify potential pathways for hurn exposure 
or environwntrt tapact IS 8 b8SlS for deteminlng thit nature a d  axtent of 
the subsequent routhe OpW8tiOn81 8 d  - m y  8ffluent mltorlng and 
environmental tuneitlance programs. Where tlw and clreuntances do not 
allow for completton of preoperational monitoring prfor to start-up, It 
shall be conducted concurrent with work on the new slte, facility, or 
process. The pnopcratlonr1 study Shrll be consistent with =PA compliance 
activities. Uhrn appropriate, activities 8 d  docmentation conducted for 
NEPA colrpllmce u y  substitute for c#pllrme ulth this requirement. 

4. Pm. A'urltten envirotmntrl ronitoring plan 
Sh811 k pnpand for t8ch site, f8Cility, Or ProtttS that Uses, generates, 
releaser, or mnrges significant pollutants or hrzrrdous uterlals. The 
plan shall contain the ratlonrle and design criteria for the mnttorhg 
program, extent and frequency of monitoring and masul+ltnts, procedures for 
laboratory mrlyter, our1 ity assurance -qui-nts, pmgrri I~pl@#~~~tat ion 
procedures, rnd direction for the preprrrtlon 8 d  disposition of reports. 
The plan shall k approved by the rpptoprirte Head of Ffeld Organization, or 
his or her designee. The plan shall be reviewed rnnurtly and updated as 
needed. The plan shall identify and discuss two major actlvlties: 
(a) effluent monitoring, and (b) environmental suwcillanct. The plan shall  
reflect the importrnce of aonitorlng as 8 critical element of an effective 
environmental protection program. The plrn shall be reviewed annually and 
updated every 3 years. 

shall consist of two u j o t  rctivlties: effluent monitoring and 
cnvironanntal suwefllance. Selected references for environmentrl 
monitoring rr@ listed In Attrchwnt IV-I. 

. An 

, 

5. ENV1RO NHENTAL )(OYUORING - -MEN TS. Environncntrl mnl torfng 

a. Effluent Ropjtorinq. 

(1) Effluent aonitoring shall be conducted at all WE sites to satisfy 
the following progrun objectivet;: 

(a) b i f y  ckliance with rpplicrbh Federal, Strte, m d  local 
effluent regulrtlons and DOE Orders. 

(b) Deternine tomplimct wlth conmltrtnts nrde in Envlrolrmcntrl 
Impact Statements, fnvironmental Arsessncnts, or  other 
o f f i c i a l  documents. 

4 

m 
u 
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(e) Eva’luate the effectiveness o f  effluent treatment and control. 

(d) Identify potential environwntal problems and evaluate the 
need for r e d i a l  actions or ritigation masures. 

(e) Support permit nvtsion and/or nisrurnce. 

(f) Detect, chrrrcteflte, and report unplinned rtlerrts. 

Effluent lonltoring shrll comply with app1icable regulrtiont md 
shall be conducted to provide representative rarsureaents of the 
quantititt ab concentfations of  pol1UtmtS i n  liquid and aitbornt 

(2) 

dischrrgts, and solid wastes. 

Effluents from on-rjte waste treatment 
shalt be monitored in  accordance with 

a$p11cab1e regulations. Influents to on-site waste treatment 
o f  dispotrl systems should be mnltored as needed. 

m. Saa1$1e collection programs shall reflect specific 
facility needs. Type and frequency of sampling shall be 
a&qUrtt to  chrractcrire effluent stream. 

Bmlc Ana lvs i s .  Standard analyses shall be used to  analyze 
samples whenever such methods w e  required by regulatory 
programs. Exemptions due to analytical probleat or for non- 
routine analyses may be employed after receiving approval 
from the appropriate regulatory agency. Analyses not 
required by regulations may be conducted as determined by 
sj te-speci f i c  condf tlons . 

nf tor ina Data R t c m c n i n q  . Auditable records shall be 
established I n  accordance with the nquirtnnntr of DOL 
S700.68. 

b. fnvfronnnntr I Suwclllm~. 

(I)  C n v i r a ~ n t r l  survcillmce shall be conducted to  monitor the 
effects, If any, of DOE activities on on-slte and offsite 
envfro~cntr l  and natural resources. An environmntrl 
rutvetllrnce screening program rhd1 be undertaken rt DOE sites to 
deternine the 
Envifonmenta1 surveillance shall be designed to satisfy one or 
more of the follwfng program objectives: 
(a) Verify compllmce with applicable enviranmcnta’l laus and 

regulations; 

for 8 gcrrarncnt surveit1ancc progrm. 

f 
I 177 I 
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(b) Verify conrpliance with envirornntat corritwnts u d e  in  
fnvirowntal frr08et statements, Envlronwntrl Assessmnts, 
Safety ha lys i s  Reports, or other official #)E documents; 

(c) CharrCtttftt and &fine trends in the phYSfC81, Chemical and 
biologlc81 condition of e n v i r o ~ n t a l  r d i 8 ;  

(d) Establish base1ines of tnvironwntrl quality; 

(e) Provide r continuing rstesswnt of pollution rbatmnt 
pmgrrms; 

(f) Identify and quantify new or exlstlng envlroncntrl quality 
problems. 

Environrntntrt survefltance progruns 8 d  Coapnentt should be 
deternined on a site-speclflc brsls b)) the field orgmiration. 
Programs should nflact frc i l  ity characte~l~tlcs, rppl icrble 
regulations, hazard potential , quantfties and concentrations of 
materials released, the extent 8nd Use Of affected 8fr,  land, and 
water, 8nd specific local  publlc intenst  or concern. 
Suweillrncc programs are l ikely to Include ma or amre o f  the 
i o ?  lawlag: 

(a) Monitoring stations; 

(b) Sampling md mrtysit; and 

(c) Monitoring data recotdketping. 

6. 1 I OGIC AL )ION! TORING PROGRAM. Representrtlvc MteOfO109iC81 data are 5$?% at WE facilities to support environcntrl monitoring rctivities. 
This infonuation i s  cstentlat to chrracterize rtnnspheric trrnsport and 
diffusion conditions I n  the vicinfty of the DOE facillty 8nd to represent 
other meteorological conditions (e.9. , preclpltation, temperature, md 
atmospheric moisture) which are important to environment81 suweillance 
activities such as a i r  quality and radiation rronltorlng. 

a. ctcotol oaf cat I n  fomrt ionlHonitotina Proar A ~ r r t c t o ~ i o g i ~ r i  
%omation/aanitortng prwru shalt d R d  8s 8 specific element 
o f  a l l  environmental monitoring plans. The program shall Identify types 
of  meteorological infomation required to  suppott a l l  environmntal 
protection ac t i v i t i e l  (both routine and non-routine) rnd the regulations 
applicable to  asstsslng Inpacts of airborne n~ar tes .  The elements of 
the program (e .g . ,  rcqufsition, anr1ySiS, 8 d  drtr Wnrghcncnt) shall be 
specified and the rationale or purpose for sclectlng those eleaents 
documented. 

' I  
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b. General fftouiremtnts. Representative meteorological infonnat ion shall 
be available at or in t k t  vicinity of  facr’lititr to: 

(1) Provide data to chrrrctttirt atmospheric transport, diffusion 
conditions, and othtr  cltnrtic conditions of  importance in the 
vicinfty of the DOE facility f o r  rrserrrtnts of  the impacts of 
airborne nleases (both mutint and non-routine) on public health 
and safety; 

Provide data t o  charrctcrirt conditions important to  tnviramntal 
turveillrnce rctivftitr such as air quality and rrdrrtion 
noni toring; 

Provtde data to confim coapljrnce with and implementation of  
applicable regulations and DOE Ordtrr; and 

(2) 

(3) 

(I) Provtdc a consistent data bate upon which decisions can be made 
concerning airborne releases and appropriate control activittcr. 

7 RADIOLOG1 CAL WONTTOR1 Nf . 
a.  Requirements for the environmental monitoring of radioactive materials 

are to be found in DOE Orders in the 5000 series dealing with 
radiation protection of the public and the envitonment. 
radiation and radioacttve materials dlrchrrged from WE facilities 
shall comply with the requirements of 40 CFR Part 61, ”‘National 
Emission Standards for Hazardous A i r  Pollutants.” Further, for those 
radioactive materials not regulated under the Clean A i r  Act, DOE has 
established standards t o  meet its tespons4bilitics under the Atomic 
Energy Act. 

Airborne 

b. An assessment of  the potential radiation dose to members of the public 
which could have resulted from site operations shall be made for 
facilities reQUlred to conduct effluent and environmental radiological 
monitoring. 
requinmnts of DOE Orders i n  the 5400 bertes dealing with radiation 
protection of the public and the tnvimnment. 

Assersnents shall be umde in accordance w i t h  the 

. 
8. NON-RADIOWIC AL MI 7OR 1 N% . 

a. p i t  Monitorina - €miss-. 

( I )  Air emission monitorhg shall bt in accordance with the 
rtquirtments of ippl tcrb’lr ftdtrrl, ftrtt, and local regulat tons 
ruthorired by the C l t m  A t t  Act (42 U.S.C. 7401, & -1- 
Stctlon 118 of the Act rpeciflcally addresser the control of 
airborne pollution from ftderrl facilities. Design of air qualtty 
moni toring programs should be undertaken ui th a thorough 
understanding o f  the complex framework of  air quality managcement. 
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Yhere applicable, DOE facilities shall comply with monitoring 
requimnts discussed in 40 CfR Part 60, uhich includes 
monitoring of fossil fuel combustion sources m d  associated test 
wthods. Appendix A of 40 CFR Part 60 provides methods referred 
to in 40 CFR Part 60.0 (Perfonunce Tests) and 40 CFR Part 60.11 
(torrp’lirnce with Standards 8nd Winten8nce Requirements). 

large pemanent frcllities o r  raodlficrtion to such faclllties may 
require a Prevention of Signlficmt Deterioration (PSD) pemit 
prior to construction. In addition to pre- and post-operational 
mission testing, the permit process u y  require up to a year of 
meteorological a d  urblent air quality monitoring. Wonttoring 
shall conforn to the EPA PSD monitoring regulations (40 CFR Part 
58) which contain siting, quality 8tsur8nce, 8nd accuracy 
requirements. fitlng of monitoring stations requires the use of 
rtmtpheric dispersion d e l  in to locate areas of expected 

reference methods rnd equivalent mthad analyses which shall be 
used for the program. 

maximum offslte inpact. The N f es 81so identify specific 

b. A i r  Honitorina - Environmental Surveillance. 
(1) Ambient air quality nanltoring programs should be designed to 

accomplish the following: 

(a )  Establlsh background concentration levels of pertinent 
chemical species; 

(b) Determine the highest concentrations of the pettlnent 
pollutant species expected to occur in the vicinity of DOE 
operations; 

(c) Deternine representative pollutant concentrations at areas 
where public health rnd other concerns should be considered; 
and 

(d) Evaluate tht effects of emissions on ambient levels of 
pertinent contaminants. 

(2) where possible, background data should be gathered from existing 
State and Local Air Bonitoring Stations (SLAUS) which are required 
by 40 CFR Part 58.20 to be provided for in 8 State’s 
implewntation plan. Design considerations for siting any 
supplementary air quality monitoring stations should include 
elllissions, meteorology and el laatobgy, topography, and geography. 
Specific requirements associated with ambient air qua1 ity 
monitoring are found in regulations promulgated by €PA 
Partrcular attention shall be glven to the f011Wlng. 

I ‘  
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(a) 40 CFR Part 50, 'Uatianal Prtury and Secondary Ambient A i r  
Qual ity Standards' 

(b) 40 CFR Part 52, 'Strtt Iap'lewntatlon Plans' 

(e) 40 CFU Part S3, 'Ambient Air  Monitoring Rcftrtnct and 
Lquivaltnt Methods' 

(d) 40 CFR Part 58, '&&lent Air Quality SurveIttanct' 

c. yatt r Monitorina - Eff lut  n b .  

( I )  Undtr the authority of tht Cltm Y a t t r  Act (33 U.S.C. 1251, m), €PA hat promulgated ngu'latlons for mmftoring l i ~ u t d  
effluent discharges. 
Elrnrnrtion System (NPDES) crtrbtirhcd by section 402, the EPA 
Administrator, or States Ufth .pproved p ~ r u s .  rftet opportunity 
for public hearing, Issues permZtS that control a d  Ismit the 
discharge of m y  pol1utrnt to the watttr of  the United Stattr.  

Yhere required, DOE facilities shall monitor liquid tffluent 
discharges. federal rtgulrt~ons defining NPDB ttquiremntr for 
noni toting nontadioartlve effluents appear 4n the following: 

(a) 40 CFR Part 123, 'State Program Requirements' 

(b) 40 CFR Part 124, .hcedul?tt fer r)tcirlonuktng' 

(c) 40 CFR Part 125, 'Ctittrir a d  Standards for the National 
Pollutant Dirchrrgt El liinrtion Sytttma 

In the Wlthna1 Pot'iutrnt Discharge 

( 2 )  

(d) 40 CFR Part 129, .Toxjc Pollutant Effluent Standards' 

(3) NPDES pttoits contain tptclftc m d  legally anforcerblt effluent 
lfrrtrtioru and self-monitoring rrcguireaents for flow measurement 
and rampltng. 

(4) In addition to rules prowlgattd under the Clean Yatet Act. DOE 
facilities shall srtltfy monltortng *qutrtmentr crlltd for under 
the Rtrourct Conservation and 4tecovery kt (IURA), as uRcndtd, 
tinct under RCRA, a solid waste kan k A liquid. Under UCRA, it  
shall first be determined If a waste 4s bazatbous. I f  a waste i s  
dttewnincd to be hazardous, the applicable regulattons In 40 CFR 
Parts 260 through 280 shill bc tqilemtnttd. 
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Ambitnt uater quality WnitOring should be conducted through a 
network of fixed stations froa which datr  will estab~ish well- 
defined histories of the physical , btologicrl, and chemical 
conditions of local bodies Of Water rnd sediments. The data 
obtained f+ol this network should k coordinated with other 
nanitorinq rCtiVftltS. v8tW QU8l1ty datr U y  bt obtrintd frm 
exfsting Strtt and Iota1 aonitorhg stattons. 

Analysis of data collected fma r’flxed station monitor 
should support: 

(a) Characterfting rnd deftning tnndr in the physical 
and biological conditlon of turfact waters; 

(b) €stab1 irhing batel ines of water qual1 ty; 

ng network 

chemical, 

(c) A continuing assessment of water pollution control programs, 

(d) Identifying new water quality problms; 8nd 

(e) Detecting, charrcterirlng, m d  reporting unplrnned releases 
and their effects on water quality. 

Monitoring networks should be operated rnd maintained in a uniform 
manner, 1.e.. through established procedures that rllow 
comparative tvaluatlons of data from monitoring sites. Receiving 
rater characteristics will deternine the location of stations A 
reconnaissance survey right be sufficlent In siting stations. 
Under complex cir~mstances, amthemtical models could be needed 
to select stations sitar. 

Uonitoting programs are best  sewed by fixed station networks. 
However, a network of effluent monitoring and selected mobile 
monitoring stations could satisfy the needs at some facilities. 

Surface water taatplfng performed at ftxed monitoring stations will 
charrctcrlre physic81 rnd chemical properties of the water column 
and sediments, rnd biologicat species i n  the water column and 
benthos. Types of sampling petfonnd should depend upon local 
conditions and the variability of stream characteristics and water 
qual ity. 

The monrtotlng frequency at a fixed network station is a function 
o f  the variability of the chemical, physical. and biological 
conditions of the water body. 
representative of the variations in uattr quality and changer In 
pollutant loads Varying sampling frequencies could be requ i red  

Data collected shall be 
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(7) -lent water qurllty lonltorlng serves to sonflm tarpllance with 
the Clem Mater Act. An uderttmdl of the Urter Quality 
"anagemnt (WM) process faplnmted 1 y EPA, the States, 
Interstate agentlet, and rrra-wlde, local and Regtonal lmnlyl 
organlzrtlons i s  crssentlal to the des1 n of a water qur r ity 
monltorlng program. The elements of. tt e WQlr processes are 
described In 40 CFR Prrt 130. Test pmeedures for  pollutrnt 
malyses are listed ln the 40 CFR P I t t  136. 

Ctoundwrtet tb8t Is  or could be rffcted by kEt%r:mkd to detmlne and docutnt the effects of 
operatlons on groundwater quallty and quantity and to demnstrrte compliance 
with #)E: requirements m d  8pp1lC8blL Federrl, Strte, 8 d  h 8 1  1- rnd 
regulrtions. 

1. Gtaundwrtcr Honitarina Plans A groundwater mnltorlng plrn shrll be 
developed as 1 speclflc element of all mvlmnnentrl monitoring plans 
and the Groundwater Protectlon Management Program required In page 111- 
2, subparagraph 48. The plan shall ldentlfy all #H rvqulrvwntr 8 d  
regulations rppllcable to groundwater protectlon m d  Include aonltorlng 
strategy. The elements of the groundwrter mnltorlng program shall be 
specified (sunpling plan, sampling, mrlysfs, a d  data unrgmnt), as 
shall the ratlonale or purpose for selecting these elements. 

b. Gc neril Reauirementf Groundwater aonltorlng programs shall be 
conducted on-site 8nd In the viclnity.of DOE facllltits to: 

Obtain data for the purpose of determinlng basellne conditions of 
groundwater qurtlty and quantity; 

Dtmnstrdte c-I lance with m d  Irglementrtion of 811 rppl IC8bh 
ragulatlons and DOE Orders; 

Pmvlde data to ptrnlt the early detectlon of grounduater 
pol 1 ut ion or contamination; 

Provide 1 raportlng wchrnlsm for detected-groundurter po'llutlon 
or contulnrtlon. 

Identtfy extttlng and potential graundwrter contutn8t1OIl SOUtrtt 
and to ulntrin ~uwelllrncs of these sourcts; 

Provide data upon which decisions can be made concerning land 
disposal practicer and the nrnrgtmcnt and protection of  
groundwater resources. 

* " .  
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C. Site-speclfic chrrrcterlrtlcs shill deternine mnitortng needs. Uhert 
appropriate, groundurtet moni t o r W  ProgrU~ shill be designed and 
inglcwnted in  accordrnce with 40 CFR Part 264, Subpart F, or 40 CfR 
Part 265, Subpitt F. ;Or SIttS with Wltfph gtoundrrttt pollutant 
sources, txtensivc groundwater pollution or other un4qut site problems, 
groundwater ooni torlng PWrbnS could require more extensive InfomatSon 
than those specified fn 40 CFR Parts 264 8 d  26s. Monitoring for 
rrdionqelider shall k 4n accordance wfth DOE Orden in the 5400 
series dealing with radjation protection of the public rnb the 
env$ronoltnt . D r 10. QUAL f fY ASSURA NCE Msb M7A VE-. 

a. urlitv Am ranee. A quality rtturrnct progrrm contistant with DOE 
!?00.6, shall be astrblithtd coveting each dement of environatentrl 
wnCtoring and rurvti11mct programs coemnsurate with Its nrture and 
complexity. fhe qurllty assurance program shall Include, but not be 
limited to ,  the following: 

( 1) 

(2) Progrm dtsign; 

Orgrnirrt ionrl rcsponsr bi 1 i ty ; 

(3 )  Procedures: 

(4) Field quality control; 

(5) 

(6) Human factors; 

(7) Recordkeeping; 

Laboratory qual f ty control ; 

(8) Chi I n-of -custody procedures ; 

(9) Audits; 

( I O )  Pttfomrnce reporting; and 

(11) Indtpcndcnt data werlficrtlon. 

%firm the need bnd apply for  8ny Ctttffkation rtqutrmnts with 
appropriate federal , ftatt or Ioc81 8gcnCtt~. Yhcre DOE operations 
stcuw the support of outside contractor lrbotitorics, this work shall 
be conducted by appropttrtely certified laboratories. 

. 
b. boratorv Ccrtif4otlon. DOE m d  WE contractor laboratotits shall 
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c. Y Ourlitv -nt Pr am for m t l v c  Nrtctl . A l l  
-actor lrbotatoritt th&t%nduct rrnrlytical work in Pwport 
of 001: environmnta1 rrdiologlcal monitoring programs for radioactive 
uttrialt shall partlc~patc in the DOE tnterlrboratory qual tty assurance 
program coordinrted by tht DOE Environmental Hersureaentr Laboratory, 
Nw Votk ,  Mw York. Guidelines 8nd procedures f o r 3 h l s  program shalt be 
isrutd annually by EH-I. 

Pfo and f e a n l t r t i o n  shall develop i n  lndependtnt data 
verification program aS 8 p8+t Of tWitonwnt81 aonitor4ng programs a t  
DOE frcilitfes. fhc program shall be In place no later than twelve 
months after the effective date of this Order. 

d. Data Ver i  . M-1, In conru~tation with the 

. 
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